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In the latter half of 1958 Singapore experienced an 
epidemic outbreak of poliomyelitis due to the type | 
virus. Eleven weeks after the first case was reported 
the Minister of Health in the Singapore Government 
decided, after consultation, to make available the 
attenuated type 2 vaccine elaborated by Sabin (1957a, 
1957b) for children between the ages of 3 months and 
10 years. Dr. Sabin agreed to the release of this vaccine 
on condition that adequate laboratory control could be 
assured. The following communication gives the reasons 
for the selection of the type 2 vaccine, the experimental 
details, and the results of the campaign. 


Incidence of Poliomyelitis in Singapore Since 1946 up 
to Period of Epidemic 


Taste I. 


Dec. 


Oct 


| April-June July-Sept 


St (1) 
and 3) 10 (3) 


1958 2 (1 and 3) 
. The figures in parentheses indicate the serological type of poliomyelitis 
isolated during the period 


Previous Experience of Poliomyelitis in Singapore 

The incidence of poliomyelitis since 1946 among the 
locally domiciled population of Singapore is shown in 
Table I. 

There was no seasonal incidence; cases occurred 
throughout the year, and small epidemic outbreaks were 
seen in 1946, 1948, and the end of 1950 and beginning 


*Now at the Regional Public Health Laboratory, Newcastle 
pon Tyne, England. 


TasBie Il. 


1945 1946 1947 1948 1949 1950 
75 13 
141-72 
67-56 
29-82 
52-96 
83-33 


64°51 
119-99 


199-52 
289-78 
290:66 
224-81 
182-48 


79-43 
143-25 
76-45 
57-69 
\ 77-99 
143-68 113-51 


71-02 
155-27 

76-79 | 

43-10 | 
46-24 

61-90 | 

215:74 89-69 | 87-33 80°79 
! 


Infant Mortality Rates per 1,000 Live Births in Singapore 


of 1951. The majority of cases were in children under 
the age of 2, and the general picture was that of an area 
in which poliomyelitis was endemic, but with periodic 
increases in the number of cases. 

Paul (1958) drew attention to the fact that this 
endemic state of poliomyelitis was associated with a 
high infantile mortality rate, and if the infantile 
mortality rate fell below 60-80 per 1,000 live births a 
rise in the number of cases of poliomyelitis could be 
expected. The infantile mortality rates for Singapore 
since 1946 are shown in Table II. 

This fall in the infantile mortality rate could presage 
a shift to the direction of increased activity of polio- 
myelitis and the possible appearance of cases in older 
children. A_ serological survey of the population 
possessing poliomyelitis antibodies (Table III) was 
conducted in 1956. The proportion of children with 
poliomyelitis antibodies was relatively low, confirming 
the possibility of epidemic conditions arising. 


Recent Poliomyelitis Epidemic in Singapore 
In August, 1958, cases of poliomyelitis due to the type 
| virus began to be reported, numbers increasing rapidly 
so that epidemic conditions existed. A very significant 


Ill. -April, 1956. 


Serological Survey (Singapore) 
Poliomyelitis Antibodies 


TABLE 


No. Positive 


Percentage Positive 
Sera pester ah 


Age 
Tested 


Group Type 1 | Type 2 Type 3| Type 1 | Type 2 | Type 3 


- 6 months | } 
, | 


50-0 
40-0 
50-0 
91-7 
68-9 
85-2 
56:3 
56°5 


42:7 


10-0 
‘ “ 50-0 

58:3 
61-5 
66:6 
75-0 
69:6 
58-7 


- 3 years 
-4 w 
~~ 2 
-10 
20 
20 


1951 1952 1953 1954 1955 
40:36 | 
104-61 
44-15 
17-42 
33-24 
57-72 


| 5610 | 49-67. 
| | 


58-22 | 
124-38 
62-94 
25-79 
73-85 
60-12 


62:27 
120-01 
66-19 
31-70 
47-35 
78-28 | 


66°69 
136-75 | 
70-66 
23-19 
36-65 
92-04 
| 7515 | 69:97 | 67-04 
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finding was the occurrence of cases in children over 8 
years old, a further indication of the changing pattern of 
the poliomyelitis picture. The weekly case incidence of 
paralytic poliomyelitis cases in age groups and by date 
of onset of symptoms is shown in Table IV. 








Taste 1V.—Paralytic Poliomyelitis Cases by Date of Onset of 
Symptoms 
Date | | Age in Years 
of ; Total | — 2 * a eee poe = 
Onset | 6/12} 7/12 2- | 3. | 4 | 6- | 8- | 10- | 15- |20; 
semen = Ses bee et oe ie - 
Aug. 3-9 3 | gy 2| 
» 10-16 | — | | 
17-23 | 2 | ‘£3 3 
24-30 5 | , i SI | | 
—— 
Sept. 6 . § | $ 3} 1 | 
Sept. 7-13 | § | t 4| | | 
14-20 | 13 TEST gL .Y 1 1 | 2 
21-27 | 10 | t | 3 | 2] 1] 8] 1 | 1 
28- | | | | | | 
Oct. 4 23 2/8 s| 4] 2] 1] 2} 
Oct. S-Il | 28 2 s 6} 3; S| 1} 1 | 2 
» «12-18 49 2/18 | 13| 6] 6] 2 ee 4% 
19-25 | 54 3 }20 | 10; 8) 1] Bt} 4) 3 | 4 
26 | | 
Nov. ! 42 2 ie Tei 2] 3] 2] 2h.2 | 6 
Nov. 2-8 27 | 17 6 1 j ee. 
» 9-18 20 2 7 6 1] | } 1}; 1 
, 16-22 23 | 2/15 2; 3} t] ay | } 1 
» 23-29 26 3 | 16 4/1 | a : yl 
o } 
Dec. 6 16 } 12 1 1 1 | l | 
Dec. 7-13 16 re. ot ot i 
» ©1420 8 4 st GL ft | 
» 21-27 7 3 | 4 
28- | | 
n. 3 7 2 1 2 1 | ; 1 
Jan. 4-10 I 1 | | 
’ 11-17 4 2 I 1 
+» 18-24 2 ! ; ft 
» 25-31 7 1 4 I 1 
Feb. 1-7 l 1 
os 8-14 
1S-21 2 : 4 ! j 
, 22-28 2 2 | 
Mar. 1-7 
8-14 I 1 | 
Tetal .. | 415 | 20 |17%6 | 95/43) 27/11] 8/ 8 3 | 24 
Taste V.—Racial Incidence of Poliomyelitis 
-_ No. of | Cases per 105 
Race Population Cases Population 
Chinese 1,090,595 314 28-7 
Malays , 197,060 46 23-3 
Indian, Pakistanis, Ceylonese 129,510 43 33-3 
Europeans aa 10,826 8 739 
Eurasians 11,382 4 35-1 


The total and racial incidence of cases per hundred 
thousand of the population is shown in Table V. 

With the exception of the Europeans, the incidence 
was much the same in all the racial groups. The higher 
rate in the former group was expected, as previous 
experience had shown that the relative number of polio- 
myelitis cases among the expatriate European population 
was always higher in any year in which poliomyelitis 
showed an increase in activity than among the locally 
domiciled population. 


Decision to Use Attenuated Poliomyelitis Vaccine 

The second report of the World Health Organization 
Expert Committee on Poliomyelitis (1958) suggested that 
in the face of an impending epidemic or where polio- 
myelitis of the infantile type is endemic, especially where 
signs are indicative of an imminent shift to the epidemic 
form of the disease, a large-scale trial of attenuated 
vaccine might be attempted. Both these conditions 


existed in Singapore, and the Minister of Health decided 
to offer, on a purely voluntary basis, immunization with 
the attenuated poliomyelitis virus vaccine. 

Although the epidemic was due to the type 1 virus and 
all reported cases were shown to be infected with this 


serological type it was decided to use a vaccine of the 
type 2 attenuated virus for the following reasons. 

(a) Any large-scale use of attenuated virus vaccine at 
this stage should be such that it would be possible to 
arrive at a conclusion at the end of the trial regarding 
the safety of the vaccine not only for the vaccinees but 
also their contacts who became secondarily infected. Ajj 
cases of poliomyelitis that had occurred in Singapore 
since 1956 had been examined to establish the serological 
type of the virus responsible, and Table I shows that 
cases due to the type 2 virus had not been found since 
June, 1956, and, as every case was examined by 
laboratory procedures, any due to the type 2 virus would 
have been spotted immediately in this type | epidemic, 
Had type 2 cases occurred they would have been assumed 
to result from the introduction of the vaccine strain into 
the population, especially had there been any significant 
number of such cases. 

(b) Feeding of attenuated strains of all three types 
simultaneously in chimpanzees (Sabin, 1956) resulted in 
a complete suppression of multiplication of the type 3 
virus. Interference of one serological type with the 
establishment of a second serological type in the 
alimentary tract was the possibility that resulted in the 
suggested administration of one serological type of 
attenuated vaccine at one time. It was hoped that 
children in whom the attenuated type 2 strain was 
established would show this interference phenomenon 
if exposed to the type | strain. 

(c) Persons who have experienced poliomyelitis 
infection often show some _ heterologous protection 
against the other types. Second paralytic attacks of 
poliomyelitis, although | theoretically possible, are 
extremely rare. Experimentally, Sabin (1956) and 
Koprowski (1955) showed that the dose of an attenuated 
virus necessary to establish an alimentary infection was 
greater in the person with heterotypic antibody than 
those devoid of all antibody. Vaccination would ensure 
that all vaccinees had type 2 antibodies and this hetero- 
typic protection might be invoked. 

(d) The large-scale use of the vaccine would result in 
dissemination of large quantities of attenuated virus 
throughout the community, and this virus could interfere 
with the natural transmission of the prevalent epidemic 
strain. 

Technical Methods 
Vaccination 

The type 2 attenuated vaccine was obtained from Dr 
Sabin, who supplied the data which can be found in the 
Addendum to this paper. The Health Department of the 
Singapore Government set up a number of vaccination 
centres each in charge of a medical officer ; the details 
of the organization involved will be reported elsewhere. 
The temperature of children attending the centres was 
taken, and if this was normal they were given 0.1 ml. of 
a 1/10 dilution of the tissue culture fluid in a teaspoontil 
of syrup. simplex B.P. Exclusion of children with 4 
raised temperature was an attempt to weed out thos 
who might be incubating poliomyelitis. 


Isotation of Virus from Faeces 
A 10%, suspension of faeces was prepared by grinding 
in a mortar with distilled water containing 2,000 units 0 
penicillin and 2,000 yg. of streptomycin per ml. Ths 
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yltracentrifuge, the supernatant fluid being used for 
yirus isolation. 

Poliovirus.—The supernatant fluid was inoculated into 
monkey-kidney-tissue culture tubes, 0.1 ml. per tube. 
The tubes were examined daily, and when cells showed 
marked cytopathogenic changes the fluid was harvested 
and clarified by a light spinning. The virus was identified 
by the ability of specific immune sera to neutralize this 
cytopathogenic effect. 

Enteric Viruses.—As specific antisera for this group 
were not available to us at this time we carried out a 
rough-and-ready classification. The supernatant fluid 
obtained from the faeces as described above was 
inoculated into monkey-kidney tissue culture tubes and 
also into a litter of suckling mice (0.02 ml. intracerebrally 
and a further 0.05 ml. subcutaneously into the tissues of 
the neck as the needle was withdrawn). A virus that gave 
rise to cytopathogenic change in the tissue culture and 
was pathogenic to suckling mice was considered to be 
Coxsackie A9 or B type. One, pathogenic to suckling 
mice only, was designated a Coxsackie type A. Any 
virus that Was cytopathogenic in tissue culture, was not 
neutralized by any of the three types of polio antisera, 
and was non-pathogenic to suckling mice was classified 
as an E.C.H.O. virus. We realized that an adenovirus 
which might be isolated from faeces by this technique 
would have been classified by us as an E.C.H.O. virus. 


Estimate of Poliomyelitis Neutralizing Antibody Present in Sera 

This was carried out by the method described in the 
second Report of the World Health Organization Expert 
Committee on Poliomyelitis (1958) ; with one exception 
srum and virus mixture or virus titrations were held 
overnight in the refrigerator and then one hour at 37° C. 
before inoculation of tissue culture tubes. (For sero- 
logical surveys a 1/3 dilution only of serum was used, but 
antibody responses were measured by the titre of 
neutralizing antibodies present in the serum.) 


Pathogenicity of Poliomyelitis Virus Excreted by Vaccinees and 
Contacts 
Virus for pathogenicity tests was grown in the media 
lescribed by Sabin (1959), and intraspinal and intra- 
xerebral inoculations in monkeys were made, using the 
echniques described in that article. 


Investigations Prior to the Commencement of 
Vaccination Campaign 
(a) Serological Survey 

lt was necessary to ascertain what proportion of the 
hildren who were to receive the vaccine would be 
usceptible to the type 2 strain and how many 
usceptible to type | virus were also susceptible to type 
‘ Virus. It was only in this latter group that an 
nterference phenomenon could be expected to play a 
art in protection. A number of children were bled just 
fore administration of the vaccine and the type of 
oliomyelitis antibodies present in their sera was 
scertained. Table VI shows the percentage of children 
vith antibodies against each type of virus, and Table 
/Il the comparison of the two main races, the Chinese 
ind Malays. 

The percentage of children susceptible to type 1 and 
iso type 2 infection is illustrated in Table VIII. 

It was apparent that there had been an increase in the 
*reentage of children with poliomyelitis antibodies 
ince the 1956 survey was conducted. The increase in 
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rasLe VI.—Antibody Survey of Population Just Before Beginning 
Vaccination 


Age No. 

Group Tested 
3-6 months 25 
23 - 71 
~ 3 years 60 
ea 56 
-6 ,, 71 
-8 ,, 70 
Wo 83 


Antibodies 


Percentage Positive 


Type 1 | Type 2 Type 3} Type 1 | Type 2 | Type 3 


1! 9 
23 9 
34 15 
42 | 33 
53 } 53 
$2 61 
68 79 


a4 


32-4 
56°7 


75 


746 


74 


3 


819 | 


36 | 28 
12-7 25-4 
25 55 
589 | 589 
746 | 761 
87-1 88-6 


95-2 92-8 


Taste VII.—Comparison of Antibodies, Chinese and Malays, at 
Beginning of Vaccination Campaign 


No. — 
Tested | Type | Type | Type 
l 2 3 


Antibodies 


14 6 

8 | 4 | 
9 | 9 
28 . ae 
26 13 
32 |} 20 
22 14 
32 23 
40 30 
26 19 
35 24 
32 27 
43 33 
29 26 


Age 
— Race 
Years 
af Chinese | 
3-6 
mie | Malays 
-23/12/ Chinese | 
rr Malays 
_3 J} Chinese 
: | Malays 
af | Chinese 
| Malays 
6 S| Chinese | 
YU Malays | 
ma 21 Chinese 
‘| Malays | 
_190 J} Chinese | 
U Malays 
TaBLe VIIL.- 
Age | . | 
No. 
Group 7 
in Years | Tested 
3.612 | 25 | 
-23 12 71 | 
3 60 
4 56 
6 71 | 
8 7 | 
~10 | 83 


= oo 


6 


ww 


I! 
10 


30 
21 
31 
27 


28 





! 


| 


Percentage Positive 


1 


42-9 | 


50-0 
23-1 
50-0 
50-0 
62:5 
63-6 
71-9 
75 

73-1 
68:6 
84-4 
76-7 
89-7 


| 


| Type Type Type 
| 2 


28-6 


57-1 

12:5 | 37-5 
15-4 | 23-1 
10:7 | 32-1 
23:1 | 42-3 
34-4 | 65-6 
45-5 | 27:3 
68-7 | 59-4 
75 70 
769 65-4 
88-6 | 91-4 
84-4 93-7 
93 | 90-7 
96-6 | 93-1 


Analysis of Polio Type \ Susceptibles 


No. 
Susceptible 
Type | 
14 (56-0%) 
48 (67-6%) 
26 (43-3%) 
14 (25-0%) 
18 (25-4%) 
18 (25-7%) 
15 (18-1%) 


Type 1 Suscep- 
| tible 


Type 1 Suscep- 


No Type 2 | tible. No Type 2 

or 3 Antibody Antibody 
8 (32%) 14 (56%) 
40 (563%) 47 (66-2%) 
10 (16-7%) 23 (38-7%) 
2 (36%) 6 (10-7%) 

2 (28%) 6 (85%) 

2 (28%) 2(2:8%) 

0 1 (1-2°,) 


immunity to the type 1 virus was an indication of its 
circulation in the community, as the survey was begun 
only after the epidemic had reached its twelfth week. 
Unfortunately many of the population have serious 
objections—some religious, some superstitious—to the 


bleeding of their children. 


As a result of this our survey 


could only be completed over a period of a few weeks, 
and during this period popular demand was such that 
the vaccination campaign had to proceed. 
indicated in the survey figures as a rise in the number 
of children with type 2 antibodies due to contact with 
vaccinees. In 40 cases we found 
anomalous result 
present in their sera when the vaccime was given, and 
yet the type 2 virus was found in their faeces tested 10 
days later. A second specimen of serum taken three to 
four weeks after vaccination in all these cases showed 
in the titre of 
concluded that 


a fourfold to 


of children with 


thirty-twofold 


neutralizing antibodies present. 
these were children who were already infected at the 
time of vaccination, presumably from contact with a 


vaccinee. 


ty 


rise 


We 


the 


> 


pe 2 


This was 


apparently 
antibodies 


(b) Excretion of Enteric Viruses in the Child Population 
Sabin (1958) reported several patterns of interference 
with multiplication of attenuated poliovirus in some 
children who were carriers of non-poliomyelitis enteric 
of this it was 


viruses prior to vaccination. 
decided to ascertain the 
poliomyelitis virus excretion in our child population to 


In view 
of 


degree 


enteric non- 
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determine, if possible, the effect of this on the 
vaccination programme. Faeces of children from birth 
to 4 years old were collected and examined for the 
presence of enteric viruses, and the results are shown in 
Table IX. (This survey also indicated the dissemination 


Excretion of Enteric Viruses by Healthy Children 


Immediately Prior to Vaccination Campaign 


Taste IX 


of the type | strain in the population.) Table X shows 
that a greater proportion of Malay children excreted 
these viruses than Chinese children, and the fact that 
the majority of Chinese lived in urban surroundings 
whilst the Malays lived in rural areas might have 
accounted for this difference. A comparison of urban 
and rural Chinese (Table XI), however, indicated very 
little difference between these groups. The difference 
between Malays and Chinese is therefore not due to 


%, of 
Virus Tsolations os . ° : 
Age - - ne | CBee urban or rural surroundings, but is a reflection of the 
hee | Potio | Enteric | F amen rather more primitive conditions of Malay life that 
e oO - *,* 
Years Type aye CMO") Type | | excreters | Excteters probably afforded greater opportunities of faecal 
A Nncttchcmet SO Is __._ infection. 
312 19 2); of 3 0 | 23 | O 
—al ni = -t ¢@t } | +t 2° Excretion of Type 2 Virus by Vaccinees 
3 5 3 7 | 2 2 § - . ° " - . 
% +4 ; 3 1 44 The excretion of the type 2 virus by vaccinees was 
wn Se Bee i}; @7| *# ® _ followed up in a number of cases. Table XII shows this 
Total 248 7 | 10 | 18 7* 18-1 28 rate of excretion, and, as was expected, the percentage 


| 


* One child was excreting polio type | virus and a Coxsackie type A. 


Taste X.—Excretion of Enteric Viruses by Healthy Malay and serological tests. 
Chinese Children 
Virus Tsolations °% of Degree of Antibody han to Vaccination by 
Age Non- °*, of Type Susceptibles 
Group Race No. | Coxsackie Polio polio Polio yP P 
c slic ia : ‘ , 
tees Tested Type [Type BlE-<-4.0) Type | gg PL Children bled prior to vaccination whose sera 
) $ creters : : 
A |or A9 | Excreters contained no detectable type 2 antibody were selected 
S2t| Chinese! 1s | 1 4 ee 00 | - for further study. Faeces collected at intervals of time 
“| Malays} 3 1 | — 1] — | 667 were tested for the presence of the type 2 virus, and at 
_ 7 > rs 3-7 ' . . ‘ . 
612 ae a : ! ‘ ‘| Bet te end of three to four weeks a second serum was 
3 124 | Chinese! 35 | 2 ; 39 28 examined for the presence and titre of type 2 antibody. 
| Malays| 31 2°| 3 2 2*| 226 | 64 The results of this study are shown in Table XIII. 
S| Chinese) 19 | 2 1 I 15-8 $3 
“L| Male 35 4 2 7 ? " , , , . . 
a . I a7 i Taste XIII intibody Response to Vaccination 
og Chinese| 15 1 = 67 a Binns _ “ 
Malays 13 l 3 | 30-8 -- N ith 
6 Chinese 15 Age No of Type 2. | 
> « 5 » e 
\ Malays| 10 ! 1 20-0 Group = Antibody Percentage | No.of | Titre® 
—-— | i nnn — in oe 3-4 Weeks | Response | Children | *" 
Total Chinese} 126 6 3 4 3 10-3 2-4 Years aeribod after Oral 
Malays, 103 | 10 7 14 3 30-1 2-9 ented Vaccine 
. 7 | 2 am } 50 ? 
One child was excreting polio type I virus and a Coxsackie type A | {| 2 | 112 
3-612 10 7 70-0 : 2 
Taste XI.—Faecal Virus Excretion by Chinese Children—Urban U! 1 | 564 
and Rural | 1 | 2 
- 1 10 
Virus Isolations | %of 5 22 
Age - - | Non- % of 3 50 
Group Be Coxsackie Polio Polio Polio 23/12 44 38 | 86-4 4 112 
in ested — | Enteric | Type ! 2 250 
Years Type |Type Bi" ms ——- Virus | Excreters 8 | 564 
A or AY} | | Excreters | 5 |_ 1,250 
——|— - dent qupenteudin - 1] 9 1,250 
312 Urban | 2) 2 22:2 ri 4 ) 
1! Rural N 2i- 25-0 | | 4 10 
612 Urban 18 1 1 ? 1 22:2 5-6 | 5 22 
' Rural 14 . 4 50 
2312 Urban | 34 2 5-9 ' . 7 acide i 250 
“9125! Rural | 11 i 1 1 9-1 3 564 
, S| Urban 19 1 1 1 | 10-5 5.3 2 1,250 
| Rural 6! 1 16-7 3 > 1,250 
j | L 
Urban | 11 1 9-1 91 | ! - 
4 « 
Rural | 7 “ ! 10 
. 4 22 
Urban 16 * } 
® 4] Rural 10 i | 10-0 . ” ' we 4 ; 250 
Tota J} Urban | 107 6 3 2 3 10-3 2:8 i 1380 
7 | Rural 56 2 3 1 8-9 1-8 = 
22 
? % 
Taste XIl.—Excretion Rate of Type 2 Virus by Vaccinees ° 14 13 =" 4 : A 
1 | 1,250 
Age Group Excreting Type 2 Virus 1] 1 |> 1,250 
in No. Tested 
Years No {| ! 2 
+6 12  -% 21 58-3 ; ; ; = 4 | 1 | 290 
23 12 9s $3 35-8 L) 1 | > 1,250 
3 70 38 54-3 i | 2 
4 63 30 47-6 10 2 2 100 {| i | $64 
6 106 25 23-6 » 
x 83 12 14-5 -- - nil 
10 82 16 | 19-5 * Titre is expressed as the reciprocal of the highest dilution of the seru™ 


of excreters in each group corresponded very closely to 
the percentage in each group shown to be susceptible by 





neutralizing 100 TCD, of the type 2 virus (0-1 ml. of serum used in contri). 
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Spread of Vaccine Strain Among the Contacts of 
Vaccinees 
From several child welfare clinics in widely different 
areas Of the island faeces were collected from children 
who had not received vaccine but were reporting on 
aceount of minor illness or for a medical check-up. Of 
633 children tested, 14 were found to be excreting the 
type 2 virus and 23 the type | strain, which was a clear 
indication that the vaccine strain spread through the 
population as readily as the epidemic type | strain. This 
spread of the vaccine strain among contacts was also 
confirmed, as stated earlier, by the finding of attenuated 
type 2 virus excretion in 40 children whose sera prior 
to vaccination revealed type 2 antibody but sera titrated 
three to four weeks later showed a fourfold to thirty- 
twofold increase in antibody titre. 


Pathogenicity of Type 2 Strains Excreted 
Virus obtained from vaccinees of various ages and at 
different periods of time after vaccination were tested 
for pathogenicity in monkeys : the results are shown in 
Table XIV. Pathogenicity tests were also carried out 
on type 2 viruses isolated from contacts who had not 
received vaccine (Table XV). 


Taste XIN Monkey Pathogenicity Tests. Post-vaccine Type 2 
solates 
Days af.er 
Taking Dose | 
Ace | Vaccine Log... Route | Result * 
Views TCD, Inoculation | 
Isolated | 
$ months 8 5-0 IS 02 
é 8 5:5 IS 02 
: 45 IS 12 
Il 3-5 IS 02 
$-2 Ic 02 
8 12 5-0 Is 02 
0 23 §-33 Is 0/2 
7 8 5-33 IS 0'2 
J §-33 Is n2 
2 years 5-2 4:33 1S 12 
6:03 IC 02 
s ths 11 §-33 IS 02 
. 5-0 IS 1/2 
° ( 5 40 IS 02 
5-7 Ic 0/2 
§ 5 4-23 IS 02 
! 45 IS 1/2 
4 8 2 3-5 Is 0/2 
} 5-2 IC 02 
- 5-66 Is 1/2 
4 onths 8 4:66 Is 1/2 
6-36 Ic 02 
j 11 50 Is 0/2 
i N 5 IS 0/2 
8 months | 8 $5 IS 0/2 
2 s 5-5 Is 0/2 
r 5-0 Is 12 
« x 40 Is 02 
5-7 IC 02 
8 5-5 IS 02 
* Numerator -. No. of monkeys paralysed. Denominator — No. of monkeys 
Noculated 


Cases of Poliomyelitis Among Vaccinated Children 
The cases of paralytic poliomyelitis that occurred in 
children who had received the vaccine are analysed in 
Table XVI 


Discussion 
A virus of attenuated virulence to be used as a 
Vaccine must give rise to no illness or upset in the 
Person inoculated or infected with the material. The 
attenuated type 2 poliovirus used in this instance was 
administered to 198,965 children between the ages of 


TaBLE XV.—Monkey Pathogenicity Tests. Virus Isolated from 
Children Who Have Become Infected from Others 
Dose Route 
Age | Log.y9 TCD;) | Inoculation Result® 
3 months $-23 Is 02 
4:23 IS 1'2 
8 3-23 IS 02 
4:93 IC 02 
8 4:5 | Is 02 
14 45 Is 02 
19 5-33 | IS 02 
20 45 IS 0.2 
3 years 5-0 Is o/2 
P as 1 month 5-33 Is 02 
Is Riz 
8 $33 IS 1/2 
IC 02 


° Numerator - No of monkeys paralysed. Denominator =No. of monkeys 

inoculated. 
3 months and 10 years without causing any cases of 
paralytic poliomyelitis within the group. This finding 
demonstrates the safety of this vaccine for the vaccinee. 
In other trials (Sabin, 1956, 1957a, b, 1958; Verlinde 
et al., 1958) no untoward effects resulted in vaccinees 
from the use of attenuated virus. We were able to follow 
carefully only a limited number of children after 
vaccination, but in all instances of children excreting 
the virus we observed no ill effects; they remained 
perfectly fit and afebrile, and continued a normal life. 
Young children in Singapore suffer from constipation 
and diarrhoea, and run temperatures from colds, etc., 
as they do elsewhere, but it must be realized that these 
incidents present one of the minor difficulties of a mass 
campaign, as mothers usually ascribe these symptoms 
to the vaccine if they follow its administration. 

One of the great problems in the use of attenuated 
poliovirus vaccine is that of virus excretion by the 
susceptible person which often results in infection of 
contacts, and the danger is that a mutant virulent strain 
will arise. Our results showed quite clearly that the 
vaccine strain spread rapidly through the susceptible 
members of the community. Many small-scale experi- 
ments have been made in which attenuated virus was fed 
to volunteers and the excreted virus tested for 
pathogenicity ; and several workers (Sabin, 1957a ; Dick 
et al., 1957; Dick and Dane, 1957 ; Clarke et al., 1958) 
have reported the isolation of strains of increased 
pathogenicity. Our results also showed some strains with 
slight increase in pathogenicity, but there was no 
evidence whatsoever that the alimentary tract was 
selective for this type of variant. Tests on strains isolated 
from contacts where the virus must have had at least one 
human passage gave the same picture of occasional 
increase in pathogenicity, but these passaged strains 
showed no greater increase in pathogenicity than those 
obtained direct from vaccinees. 

The age of the child, the question of previous 
poliomyelitis experience, and the time lapse after 
vaccination that the virus was isolated did not appear 
to be the factors determining excretion of more 
pathogenic variants. It cannot be overemphasized that 
this increase in virulence is a laboratory measurement, 
using the extremely sensitive monkey-lumbar-spinal- 
cord neurones. The real question at issue is not that of 
pathogenicity to monkey-lumbar-cord neurones but the 
capacity to cause disease in man. Strains of greater 
virulence than that exhibited by excreted strains of this 
vaccine have been isolated from perfectly healthy 
children during interepidemic periods. Smorodintsev 
et al. (1958) reported studies on triple-negative children 
fed the type 1 vaccine strain supplied by Dr. Sabin. 
While they observed a slight increase in neurotropism 
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of the excreted virus it was no greater after an 
estimate of four to five natural human passages than 
it was in the stools of the children receiving the original 
culture. With the type 2 strain used in the campaign 
we have described, these workers found that in the 
course of five experimental consecutive passages in 
triple-negative children there was a partial increase in 
both cerebral and spinal neurotropism in the stools of 
the fourth passage, but this was no longer found at the 
fifth passage. 

In this trial 198,965 children were vaccinated and a 
large percentage excreted virus which spread rapidly 
through the community, an ideal situation by which to 
estimate the theoretical danger discussed above. One 


Tapie XVI 
| 
Name Age Date of Onset Signs 
(Lab. | Sex| (Years)! ,,. Sabin of ind Symptoms 
No.) | . Vaccination | Symptoms | : — 
| 
L.Ss.M I 2} 5/11/58 41158 Adm. 10/11/58. Flaccid 
(632) Kallang paralysis both lower 
Ysc limbs 
- I 22°12 7/11/58 is 1158 Adm. 17 11/58. Paraly- 
(694) LO.H | sis rt. leg; weak It 
quadric. 
w.M.I I $12 26/11 58 2711 58 Adm. 5 12/58. Paralysis | 
(840) New World It. upper limb; weak 
rt. deltoid and biceps. 
Neck rigidity ++. | 
Ext. paralysis lower 
limbs. Bladder dis- 
| tended 
* Fe M 1 412 58 6 12 58 Adm. 8/12 58. Ext. 
(858) New World flaccid paralysis It 


lower limbs 


F.B.S F 2212 21258 $1258 | Adm. 11 12/58 Ext. | 
(R71) Changi | flaccid paralysis both 
| lower limbs with ab- 
| sent jerks. Neck 
| rigidity + + 
H.B.H k i 25, 11°58 28 11.58 | Adm. 5/12/58. Paralysis 
(841) | Sembawang rt. lower limb. Weak | 
It. hip | 
L.Y.H.|™M > 28 11/58 3011 $8 | Adm. 6/12/58. Flaccid | 
(850) LOH | Paralysis rt. lower 
| limb. Weak It. quad- 
riceps 
N.S F | 1112 3 12/58 2711 58 | Adm. 8 12/58. Cannot 
(868) j Queenstown ; move rt. leg. Weak 
foot, evertous both 
sides 
N.S.H. | F | 1512 | 2 mths ago | 21 1158 | Adm. 31 12/58. Weak 
@Q) Sims It. quad. ; absent K.J 
j Avenue 
L.C.B M > 5 wks. ago. | 13.12 $8 | Adm. 17/12/58. Paraly- 
(918) Lim Ah Pin sis lower limbs. Neck | 
rigidity . Cyano- | 
sis. Diaphr. and inter- 
costal paralysis | 
Cc. F | 1012 10 12 58 1212/58 | Adm. 16 12/58. Lt. | 
(912) } Island Team| facial paralysis. Wk. | 
It. hip adductor 
A.T.T. | M 1 41258 | 231258 | Adm. 25/12/58, Rt 
| Lim Ah Pin | } intercostal paralysis 
Paralysis both lower 
limbs Phiegm in 
throat 
W.c k > 6/12/58 12 12 58 Adm. 17 12/58. Lower 
(917) Boon Lay limbs flaccid: weak- 
ness, with absent jerks. 
Neck rigid 
R.B.R. | F , 27/1158 | 12159 Adm. 16159. Flaccid 
(63) | Sembawang paralysis It. lower limb. 
Neck and spine rigid. 
Cannot sit or stand 
A.H.G.|1 , i41is8 | 10159 Adm. 24'2'59. 14 mths., | 
(153) Kallang | (approx.) | inability to move It. | 
YSC leg. Flaccid paralysis 
} It. lower limb, with 
| absent jerks 
N.L.K M 3 28 11 58 191 59 Adm. 221 59. First 
(62) Great World | sent to G. H.(17/1/59) 
with history of 10 | 
days’ illness. Weak- | 
ness of legs. Phiegm | 
in throat. Absent 
K.J. and A.J. both 
sides. Upper limbs | 
| weak Rt. reflexes 
absent 
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Analysis of Paralytic Poliomyelitis Cases with History of Having 


indicates increased cell count and raised protein in later specimens 
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case of paralytic poliomyelitis due to the type 2 virus 


in a 4-year-old child occurred in the twentieth week oj 
the epidemic, nine weeks after starting vaccinations, |; 
was an isolated case, and if it had resulted from infection 
by an excreted vaccine strain many more cases would 
have been expected. Although type 2 virus had not been 
isolated from paralytic cases in Singapore since June 
1956. such cases were occurring in Malaya even at the 
time the type 1 epidemic started in Singapore. At this 
time several strains of type 2 poliovirus were isolated 
from healthy children in Johore Bahru (the neighbouring 
town in Malaya separated from Singapore by the 
causeway). Pathogenicity tests of these strains are 
shown in Table XVII, and there seems little doubt that 


Taken Sabin Vaccine 


Neutralizing Antibodies in | 
Ist and 2nd Specimens of Sera 





. Faeces - — 
C.S.F. Isolation Type! | Type 2 Remarks 
ae ae Days | 
1 2} 1 2 | 
Pos. | Polio | | | Vaccine taken during 
| incubation period o' 
| Typet 
ss 1 } o 
Neg 5 56 $ 5 30 
| 
' 
| 
} 
= Polio 1 25 | 625 | <$S| <5 | 49 | Vaccine taken during 
and 2 | incubation period of 
| Type 1. Pathogenicit; 
test of Type 2 showed 
it still attenuated; *t 
seemed to be supplar- 
| j ting Type 1 
| Polio 1 Vaccine taken during 
} incubation period of 
} | Type ! 
| | 
! 
! | | | 
Normal oo 3 ” 
Pos. | Polio 1 | | Patient actually pare 
and 2 | lysed when given va: 
| cine. Shows Type 2 
| which proved to te 
still attenuated 
Normal) Polio 1 56 | 625 | 56 56 21 | 2 
| | 0 “a 
| | cinated person 
Pos. | Neg <5 | 282 56 | 56 22 ” ee * 
; 
| | oe 
Polio | | | Vaccine taken during 
} | incubation period of 
| Type 
| No specimen Would appear to be é 
received true infection m2: 
| Patient | vaccinated person 
died 
Norma! Polio 1 —— hen a 
mecudalio s oc © 
Type | 
Pos. o 8 A true infection in é 
| vaccinated person 
Normal! Cox | 250 | 250 | 22| 22} 14 | Late case of Type ! 
B AQ | poliomyelitis in whic 
poliovirus excretio" 
| stopped 
Neg 10 | 250 | 564 | 564 11 A case of Type 1 polie- 
| myelitis. A bres’ 


| through the vaccine 
tion 
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taste XVII.—Monkey Pathogenicity Tests of Type 2 Virus 
Found in Healthy Children in Johore Bahru at Beginning of 
Vaccination Campaign in Singapore 


Dose Route of e 
Age | Log..9o TCD 5 Inoculation Result 
_ r| 5-33 _— 4s 22 
3 months 4 4-33 IS } 2/2 
6-03 Ic 12 
| year 5-33 IS 02 
6-0 IS 12 
tyears2 months < 5-0 IS | 1/2 
6-7 | IC 02 
| 50 | Is 2/2 
Imonth </}| 40 IS 2/2 
} $°7 IC 2/2 


| 
* Numerator — No. of monkeys paralysed. Denominator = No. of monkeys 


weulated . 

“wild” virulent strains were circulating in this area. 
[tis therefore highly probable that the one case reported 
in Singapore resulted from infection with one of these 
“wild ” strains. 

After the safety of the vaccine the most important 
characteristic is the degree of immunity it will confer 
on an individual. In this trial, for reasons already 
stated, it was decided to use a type 2 vaccine that could 
give only a heterologous protection and possibly an 
interference phenomenon against the current type | 
epidemic strain. The degree of homologous protection 
could be assessed only by the conventional laboratory 
method of estimating the antibody response in children 
susceptible to type 2 who were fed the vaccine strain. 
The antibody titres attained in these children ,showed 
the expected scatter, and titres had no observable 
relationship to the age of the child or their previous 
experience of poliomyelitis infection. 

In the younger age groups the percentage responding 
was lower than in the older age groups, and the possible 
reasons for this are somewhat difficult to elucidate. 
It might be that such children were actually infected, 
but virus excretion was transitory, and antibody 
response unmeasurable by our technique. Susceptible 
cells in these children may, however, have undergone 
such change that they were no longer capable of 
reinfection with that particular serological type of virus. 
Alternatively, it may represent a true failure of the 
vaccine strain to cause infection. Sabin (1958) showed 
that E.C.H.O. 9 and a virus isolated in E.R.K. cells 
interfered with multiplication of the type 3 vaccine 
strain. The proportion of non-poliomyelitis enteric 
viruses excreted was found to be higher in the younger 
than in the older age groups. However, in cases which 
we were able to follow closely, children excreting 
Coxsackie type A, Coxsackie type A9 or B, or E.C.H.O. 
viruses, which unfortunately we were not in a position 
to classify further, became infected by the type 2 strain 
when given vaccine, and their antibody responses were 
of the same order as those found in other children. 

In no case did we find any interference with the 
establishment of the type 2 virus; in fact, although it 
Was easy to isolate the non-poliovirus prior to 
vaccination, four days later, when the type 2 strain was 
established, we failed to isolate the strain found before 


vaccination however carefully we tried. Nevertheless 
it could well be that, as we used only monkey- 
Kidney cells, we failed to detect viruses that 


interfered with the establishment of the type 2 vaccine 
‘train. Refeeding at a later date of those children who 
lailed to respond should decide whether, despite a 
lailure to detect antibody, they are immune or that 
there was a true failure of the vaccine strain to infect. 
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The protection afforded by this type 2 vaccine strain 
against the type | epidemic strain is difficult to interpret, 
as vaccinations proceeded over a period of weeks and 
a proportion of the theoretically non-vaccinated 
population actually become vaccinated as the result 
of infection contracted from vaccinees. During the 
course of the epidemic six cases of paralytic 
poliomyelitis due to the type 1 strain developed among 
198,965 vaccinated children (this figure excludes the 
cases incubating type 1 infection when given the 
vaccine). During the same period from the first week 
after the beginning of the vaccination campaign there 
were 179 paralytic type 1 cases in approximately 
300,000 non-vaccinated children of the same age group 
as the vaccinees. The age distribution of children 
was approximately the same in _ vaccinated and 
non-vaccinated groups. These figures are probably 
biased against showing protective effects of the vaccine 
because a proportion of the 300,000 non-vaccinated 
children were in fact secondarily vaccinated. As there 
were no grounds to suppose that these secondarily 


vaccinated children would net have the same 
protection shown by the primarily vaccinated, the 
difference between vaccinated and non-vaccinated 


groups was probably much greater. 

On the other hand, it can quite rightly be stated that 
any child whose parents intended that it should be 
vaccinated but who developed poliomyelitis before this 
would be automatically included in the non-vaccinated 
group. This would result in a slight rise in the paralytic 
case ratio in the non-vaccinated group. Although most 
of the vaccinations were completed in seven weeks, 
centres remained open as long as the public demanded it, 
so that it was not until January 11, 1959, that the last 
vaccination was completed. By this time the epidemic 
was very much on the wane, which was no doubt the 
reason that there were no further requests for vaccina- 
tion. Two weeks after the last vaccination was 
performed there were 13 paralytic cases, all in non- 
children. These cases must have become 
infected after vaccinations had ceased, and it does 
represent, therefore, a_ relatively uncomplicated 
comparison between vaccinated and non-vaccinated 
children. 

One significant finding was that none of the six cases 
of paralytic poliomyelitis among vaccinees occurred 
within the period of 10 to 20 days after vaccination. This 
is the period when any interference effect of the type 2 
virus would be expected to be maximal. Type 1 virus 
appeared to exert very little interference on the type 2 
virus. One child (N.S. 868, Table XVI) was paralysed 
when presented for vaccination, although this was not 
spotted until just after the vaccine was given. At the 
time of vaccination type 1 virus was being excreted, but 
within four days the vaccine strain had established itself 
and both types 1 and 2 virus were found in the faeces. 
This superimposed infection of type 2 was also seen in 
one other case (S.Y.T. 858), and the interesting feature 
of this case is that serum taken 49 days after vaccination 
showed a 125-fold rise of type 1 neutralizing antibodies 
but no detectable type 2 antibody in a | in 5 dilution 
of the serum, although the type 2 strain had infected the 
alimentary tract. 


vaccinated 


Summary 


An epidemic outbreak of poliomyelitis due to a type 
| strain occurred in Singapore during the latter months 
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of 1958 and first two months of 1959. A very definite 
trend in cases in older children was noticed ; previous 
outbreaks had always been in the locally domiciled 
children under about 2-3 years old. This is discussed, 
and the suggestion is made that Singapore is changing 
from an area where poliomyelitis is endemic and cases 
of the infantile type occur, to one in which epidemics 
might be expected and older children would be 
involved. 

A decision was made at Government level to offer an 
attenuated type 2 vaccine supplied by Dr. Sabin for 
voluntary vaccination. The experimental organization 
and results of this campaign are discussed, Of 198,965 
children vaccinated only six developed paralysis due to 
the type 1 virus. During the same period of time—that 
is, one week after the start of the vaccination campaign 
to the close of the epidemic—there were 179 paralytic 
type 1 cases in approximately 300,000 non-vaccinated 
children of the same age group. 

No untoward effects followed the vaccination and no 
case of type 2 paralysis occurred in the vaccinees. Anti- 
body response to the vaccine was highly satisfactory, 
although a small proportion of children in the younger 
age groups failed to give detectable antibodies after 
vaccination. Possible reasons for this are discussed. 

Some of the virus strains excreted by vaccinees showed 
slight increases in virulence to monkeys tested by intra- 
spinal inoculation. This was not a_ progressive 
phenomenon, and strains isolated from contacts, where 
it could be assumed that at least one human passage 
had taken place, were no more virulent than those 
obtained direct from vaccinees. 

Only one case of type 2 paralytic poliomyelitis 
occurred in a non-vaccinated child, and, as it was shown 
that wild virulent type 2 strains were circulating in a 
neighbouring community, it was thought that this case 
could well have resulted from infection with such a wild 
strain. 

We thank Dr. A. B. Sabin, of the Children’s Hospital 
Research Foundation, Cincinnati, for making the vaccine 
available, but more for his advice and encouragement so 
freely given; the Rockefeller Foundation of New York, 
whose grant to the Department of Bacteriology of the 
University of Malaya was very largely used to defray 
expenses of this work ; Dr. Phoon Wai On, of the Medical 
Department, Singapore, and the voluntary workers who 
made the field work possible; and the technicians in the 
Department of Bacteriology, who gave untiring service with- 
out complaint during a very busy period. 
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ADDENDUM 


DATA ON LARGE LOTS OF LIVE ATTENUATED — 2 
POLIOVIRUS VACCINE DISTRIBUTED BY DR. 
SABIN, THE CHILDREN’S HOSPITAL RESEARCH 
FOUNDATION, UNIVERSITY OF CINCINNATI 
COLLEGE OF MEDICINE, CINCINNATI, OHIO 

Preparation.—Approximately 22 to 25 litres of type ? 
were prepared at the Merck Sharp and Dohme Research 
Laboratories, West Point, Pennsylvania, December, 1956, 
under the direction and supervision of Dr. A. B. Sabin. 

Strains Used.—Progeny of specially selected  singk 
plaques, purified by three consecutive plaque passages (see 
A. B. Sabin, J. Amer. med. Ass., 1957, 164, 1216, for 
selection and properties of strains used): Type 2 (P 712, Ch, 
2 ab). 

Procedure.—Trypsinized rhesus-kidney cells grown jn 
0.59% lactalbumin hydrolysate medium with 2°% heated 
calf serum were used. After inoculation of virus, th 
maintenance medium consisted of 0.5% lactalbumin 
hydrolysate in Earle’s solution gassed with CO: to pH 75 
Ten per cent. of the bottles prepared from each lot of 
trypsinized monkey kidneys were not inoculated with 
poliovirus, and were observed for the appearance of 
spontaneous simian viruses. No evidence of spontaneou 
virus activity was found in any of the original bottles, or 
on passage of the harvested fluids to human amnion and 
monkey-kidney cells. The passages in human amnion celk 
were carried out to check on the possible presence of 
measles virus. The harvested culture fluids were centrifuged 
and passed through K 6 and $1 Seitz filter pads in series 
The Seitz-filtered fluids constitute the vaccine and have been 
stored at approximately —20° C. 

Tests for Bacterial Sterility-——The tests prescribed by the 
National Institutes of Health for aerobic and anaerobic 
bacteria, as well as for tubercle bacilli in guinea-pigs, were 
carried out with negative results. 

Tests in Mice.—Twenty adult mice were inoculated 
intracerebrally (0.03 ml.) and intra-abdominally (0.5 ml. 
as a check chiefly for the absence of the virus of lymphocytic 
choriomeningitis as well as of certain pathogenic bacteria. 
These tests were negative. Twenty adult mice wer 
inoculated intraspinally. with 0.02 ml. of undiluted culture 
fluid, as a check on the properties of the polioviruses used 
which are not pathogenic for mice. These tests wer 
negative. 

Tests in Rabbits—A total of 60 ml. was inoculated in 
six rabbits (1 ml. intracutaneously and 9 ml. subcutaneous! 
in each rabbit), These tests, to exclude the presence of B 
virus, were all negative. 

Potency.—The potency of the vaccine is determined 
titration in trypsinized monkey-kidney-tissue-culture tubes 
and by plaque count by the Hsiung—Melnick technique i 
stoppered bottles. Titration by the pH test is not suitable. 
because these strains are affected by the acid pH and 
erroneous low titres are obtained. Since the titre is 
influenced by the pH of the medium it is also essential 
that the maintenance medium in the cultures used for 
titration contains at least 0.22% of NaHCO; (as in Earle’ 
solution). This alkaline medium is gassed with CO: to 
pH of about 7.5. Similarly, for the plaque count it 5 
essential that the acid medium be washed away from th 
bottles and that the virus dilutions be prepared in th 
maintenance medium containing 0.22% NaHCOs. The 
maintenance medium used in the tube titrations should n0 
contain serum. The titrations are carried out at 0.5 lo 
dilution intervals. The following results were obtained: 

Pooled Lots Tested December, 1956: 3.6 x 10’ plaque 
forming units/ml. 5x10’ TCDso/ml. 
Tests on Ampoules November, 1957 : 2 x 10° TCDs/m 

Identification of Virus.—Potent antipoliovirus rabbi 
antisera, rather than monkey antisera, are used for 
identification for two reasons: (a) to permit a test on th 
undiluted culture fluids which would allow the detection © 
small amounts of cytopathogenic agents other than the 
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polioviruses ; and (b) to avoid the potential neutralizing 
effect of monkey antisera against simian viruses. Undiluted 
culture fluid was mixed with an equal quantity of the type- 
specific rabbit antiserum, and after an incubation period of 
one hour at room temperature 0.2 ml. was distributed in 
each of 10 monkey-kidney-culture tubes. At the end of 
seven days the medium is changed to permit observation 
of the tubes for another seven days for the detection of 
minimal amounts of non-poliovirus cytopathogenic agents. 
It is essential that the fresh medium contain 0.1 ml. of the 
specific rabbit antiserum per tube to prevent the emergence 
of poliovirus. Complete neutralization was obtained, and 
no other cytopathogenic agent was found. However, if a 
cytopathogenic effect had appeared, it would be necessary 
to check whether it was poliovirus that escaped neutraliza- 
tion or some other agent. 

Tests for Residual Neurotropism in Monkeys.—The fluid 
was tested in 35 cynomolgus monkeys by intracerebral (1 ml.) 
and intraspinal (0.1 ml.) inoculation of the undiluted culture 
fluid and of the dilutions indicated below. The diluted, as 
well as undiluted, culture fluids are tested as a check against 
a zone phenomenon, which has been observed with certain 
strains or with cultures containing mixtures of virus of 
differing degree of neurotropism. The _ intracerebrally 
inoculated monkeys must be observed for at least four weeks, 
and the intraspinally inoculated monkeys for at least three 
weeks. The results of these tests, published in J. Amer. med. 
dss, 1957. 164, 1216, were as follows: 


Paralytic Effect in Monkeys 
Inoculated Intracerebrally with 
1 ml. of Indicated Dilution 

Undiluted =| 10-1 


o108=C«|stC(‘<‘é 


Paralytic Effect in Monkeys 
Inoculated Intraspinally with 
0-1 mil. of Indicated Dilution 
| Undiluted | 10% | 10 
~ 0 =|) OOs)S|tCS 




















Test for Absence of Neurotropism in Spinally Inoculated 
Chimpanzees.—Although this need not be a standard test, 
fluid was tested in three chimpanzees devoid of spontaneously 
acquired antibody for any of the three types of poliovirus. 
Chimpanzees with spontaneously acquired antibody for any 
of the three types of poliovirus might also have some lesions 
in the spinal cord as a result of the natural infection, and 
therefore are not suitable for this type of test. Each 
chimpanzee was inoculated intraspinally in the region of the 
lumbar enlargement with 0.2 ml. of undiluted culture fluid 
approximately 8x 10° P.F.U.). They were observed for at 
least three weeks prior to sacrifice for histological 
examination. Neither paralysis nor lesions were observed 
in any of the nine chimpanzees used in these tests, and 
sections through the lumbar spinal cord indicated that the 
inoculum had been properly placed in the grey matter. 

Tests in Human Beings.—Aliquots were fed to human 
beings between January and May, 1957, as described in 
J. Amer. med, Ass., 1957, 164, 1216. The dose consisted 
f 0.01 ml. (0.1 ml. of a 1:10 dilution) of culture fluid added 
to a teaspoonful of cherry syrup just before administration. 
No illness resulted and no cytopathogenic agents, other than 


Excretion of Virus and Development of Antibody by 5 Children 
Without Low-avidity or High-avidity Neutralizing Antibody 
for Any of the 3 Types of Poliovirus Following Feeding of 
0.01 ml. of Culture Fluid (100,000 TCID) of the Type 2 
Attenuated Strain at 3-Week Intervals 





Antibody Developmentt 


Excretion of Indicated 
for Indicated Type 


Type of Virus | 








Age - 28 . 
iid} “in > | Low-avidity +| High-avidity 
Years | © | High-avidity | Cytopatho- 
— — | pH Test genic Test 
Peak Duration — —_ sna 
Titre Days 2 2 
ai 6¢ 5-2 53* 256 200 
D.S 7 47 32 512 320 
3. F 5 5:7 32 512 320 
PF “ $-7 52+ 512 320 
K.F i 42 21 512 320 





. Titre=1 O£;9 TCD 59 per gramme of faeces. 
* Serum obtained 77 days after feeding of first type and 36 days after last. 


the administered polioviruses, were recovered from the 
stools. The type 2 virus multiplied well in the alimentary 
tract and antibody formation was demonstrated. A summary 
of the results obtained in five children, without prior anti- 
body for any of the three types of poliovirus, is shown in 
the Table. The results of extensive tests on the neurotropism 
of the excreted virus were published in J. Amer. med. Ass., 
1957, 164, 1216. Further human tests with aliquots of these 
lots are now in progress in the U.S.A. by three different 
groups of investigators. 

Stability of the Vaccine——The activity of the viruses is 
maintained for long periods of time by storage at 
approximately —20° C. Tests carried out by Dr. P. A. D. 
Winter, of the Poliomyelitis Research Institute, Johannesburg, 
South Africa, while a_ visiting investigator in this 
laboratory, indicated .that the 1:10 dilution of the vaccine 
used for feeding can be maintained in the fluid state in 
ordinary wet ice without loss of titre for at least one week. 


Norte.—This experimental vaccine fulfils the requirements of the 
Expert Committee on Poliomyelitis of the World Health 
Organization (Report of July, 1957) for an attenuated live polio- 
virus vaccine for use in large-scale tests on human beings (see 
W.H.O. Technical Report Series No. 145). 





BRITISH STANDARD POLIOMYELITIS 
ANTISERA TYPES 1, 2, AND 3 


BY 


F. T. PERKINS, M.Sc., Ph.D. 


Biological Standards Control Laboratory, Medical Research 
Council Laboratories, Hampstead, London 


AND 


D. G. EVANS, Ph.D., D.Sc. 


Director, Department of Biological Standards, National 
Institute for Medical Research, Mill Hill, London 


There is clearly a need for standard antisera to each of 
the three poliomyelitis virus types. Such sera would 
enable the neutralizing potency of other sera to be 
expressed in terms of the standard and allow a valid 
comparison to be made between the results obtained 
by different workers. In 1955 reference poliomyelitis 
antisera were prepared to serve as controls in titrating 
poliomyelitis antibodies in both human and animal sera 
(Medical Research Council, 1957 ; Biological Standards 
Control Laboratory, 1957; Perkins, 1957; Perkins, 
Sousa, and Tobin, 1958). These antisera were 
used essentially in ensuring the consistency of the 
titration system and not in assaying sera in terms of 
units. For a number of reasons they were unsuitable 
for use as standards to which a unitage could be 
assigned. New freeze-dried preparations of antisera to 
each of the three poliomyelitis virus types were therefore 
made, but before establishing them as standards a 
collaborative study* was arranged. The study was 
designed to determine whether different workers were 
able to obtain similar potency values when sera were 
assayed in terms of the freeze-dried preparations. As a 
result of the study, which is described in this report, it 








*Participants in the study.—Cytopathic test: Miss J. O. R. 
Day, Glaxo Laboratories, Sefton Park, Stoke Poges, Bucks; Dr. 
R. Heath, Messrs. Pfizer Ltd., Richborough, Sandwich. Kent; 
Mrs. J. McCapra, Virus Reference Laboratory, Central Public 
Health Laboratory, Colindale, London; and Dr. F. T. Perkins 
and Miss R. Yetts, with the assistance of Miss K. South and 
Miss P. Tumber, Biological Standards Control Laboratory, 
Hampstead, London. Colour test: Dr. J. O'H. Tobin and Miss 
O. Stanbridge, Biological Standards Control Laboratory, 


Hampstead, London. 
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was agreed by those who participated that the freeze- 
dried preparations should be established as British 
Standard Poliomyelitis Antisera types 1, 2, and 3. 


Preparation of the Standard Antisera 
Monospecific antiserum to each type of poliomyelitis 
virus was prepared in rhesus monkeys by immunization 
with live virus suspensions prepared in monkey-kidney- 


cell cultures. The virus strains used were Mahoney 
(type 1), MEF-1 (type 2), and Saukett (type 3). For each 
type the high titre serum was diluted in 6% aqueous 


dextran solution to give a titre with respect to its 
neutralizing antibody of the order of 500 to 1,000. 
Approximately one litre of each diluted antiserum was 
obtained, and was distributed in l-ml. volumes in neutral 


Taste 1.—Poliomyelitis Antibody Titres of 21 Sera Obtained in Five Laboratories 


Titres Obtained in Individual Tests and Geometric Mean Titres of Sera 


Laboratory Test Used | | 





A-l B-! | c-l | 
Biological Cvtopathic 1,536 512 48 
standards 2,048 256 64 
control 1,024 256 96 
| 1,024 256 48 
G.M.T. 1,348 | 304 61 

- — ae — - — — sinned et ae 

Glaxo Cytopathic $12 192 32 
768 128 48 
1,536 192 24 

768 192 32 
G.M.T 825 174 33 
Pfizer Cytopathic 512 | 192 } 32 

1,024 64 48 | 
768 | 128 32 
768 192 32 
G.M.T. 746 132 35 
Virus Cytopathic 1,024 384 32 
reference 1,024 384 32 
1,536 256 24 
1,024 256 24 
G.M.T 1,132 314 28 
Biological Colour $12 256 16 
standards 1,024 192 64 
control 1,024 192 64 
1,024 256 32 
G.M.T 860 222 38 

. —< Type 2 

Laboratory Test Used A-2 B-2 C-2 
Biological Cytopathic 1,536 192 32 
standards 1.024 128 24 
control 768 128 32 
768 128 24 
G.M,.T 980 141 28 
Glaxo Cytopathic $12 96 48 
$12 128 32 
024 128 32 
1,024 256 32 
G.M.T 724 142 35 
Pfizer Cytopathic $12 128 24 
1,024 192 48 
768 96 16 
768 128 16 
G.M.T 745 132 23 
Virus Cytopathic $12 64 16 
reference S12 64 16 
768 48 16 
S12 64 16 
G.M.1T 567 60 16 
Biologica Col ur 256 96 12 
standards $12 128 24 
conirol $12 128 24 
1,024 64 32 
G.M.1 $12 101 22 
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hard glass ampoules and freeze-dried, all the serum to 
one type being dried in one run. The serum was finally 
dried over P,O, for 14 days, sealed in dry nitrogen, and 
Stored at — 10° C. in the dark. 

In the collaborative study the sera were designated 
S-1, S-2, and S-3, and were reconstituted for use as 
follows: 10 ml. of Hanks solution containing 0.01 
sodium bicarbonate was measured into a test-tube and 
an aliquot transferred to an ampoule to completely 
immerse the dried serum, which was then incubated at 
37° C. until the serum completely dissolved (about 
10 minutes). The serum was transferred to a 10-mi, 
cylinder using a Pasteur pipette, and with the same 
pipette the remainder of the 10 ml. of Hanks solution 
was used to wash out the ampoule, transferring the 


Calculated Ratio 
































l A-1/B-1 | A-1C-1 
D-1 E-1 G-1! | S-1 (Theoretical | (Theoretical 
| | = 5) =25) 
~ 92—~«~«|~=(‘COHCS <8 | 1,120. 3 | 32 
128 256 <8 960 8 32 
192 192 <8 800 4 12 
128 256 } <8 800 4 24 
1s? 238—COt«CSY 8 910 45 2 
128 | 128 <8 960 3 16 
64 64 <8 960 é 16 
96 128 8 960 8 64 
128 192 <4 | 640 4 24 
100 TC es ee 868 ~ es 
- 64 | 128 <8 640 3 | ~ 
64 128 <8 450 16 | 4 
48 32 <4 450 6 24 
96 96 <4 420 4 24 
” 66 84 8 | 483 rr ey 
96 128 <8 | 768 3 32 
128 128 <8 640 3 32 
96 192 8 640 | 6 [= 
96 128 <8 540 4 | 48 
103 142 <8 642 6 | 40 
48 2 a3 “280 2 | 32 
64 128 <8 320 6 16 
64 128 <8 320 6 | 16 
96 64 <8 320 4 33 
; 7 4 j 16 i a 310 39 } 23 
. 2 7 
A-2/B-2 A-2/C-2 
D-2 E-2 | G-2 S-2 (Theoretical (Theegetis 
2 oa.6€2C~«)Séi<i‘iéikdést 60 | 8 48 
12 128 o8 320 8 48 
24 96 o8 320 6 24 
32 96 8 320 6 32 
23 146 <8 | 380 69 5 
48 — | “<3 480 6 12 
96 356 =a 640 4 16 
64 $12 8 960 8 32 
96 384 <4 768 4 3) 
23 400 <8 690 5-1 21 
256 256 <8 256 4 24 
192 128 <4 256 6 24 
96 256 4 192 8 48 
128 128 <4 256 6 48 
157 si0|tiB 238 5-7 32 
12 64 8 384 2 
8 96 8 | 320 8 32 
12 96 <8 384 16 43 
16 64 <8 384 8 32 
12 78 <8 367 Ss | 35 
64 eer an 320 a oa 24 
48 128 <8 240 4 24 
48 128 <8 240 4 24 
64 256 +8 240 16 32 
58 i420” 8 258 oF 23 


(Continued on next page) 





JUNE 2 


washings 
was final 
| 10 dilut 


Five d 
(wo of tk 
Laborato: 
independe 
laboratori 
standard 
potencies 
All the sé 
to type | 
those to t 
those to t 
each type 
diluting it 
serum. § 
sera cont 
thus 15 4 
56° C. fo 
sera at 4° 

Four of} 
cytopathic 
Standards 
are given 
the stand: 
correspon 
prepared f 
that a sepa 
serum dilu 
the Biologi 
0 follow | 
but used, } 
inhibition 
Each of t 
suspension: 
Saukett str 


Laboratory 





A. 
Biological 
standards 
control 


Piizer 1 < 


Virus 
reference 


Biological | C 
standards 
contro] 








june 20, 1959 BRITISH STANDARD POLIOMYELITIS ANTISERA eo eH, «1SSI 


washings to the cylinder. The volume in the cylinder Cytopathic Test 
was a wr up, if necessary, to 10 ml., giving a Six- or seven-day monkey-kidney-cell cultures in test- 
| 10 dilution of the serum, which was stored at 4° C. tubes are emptied of medium and rinsed with Hanks 


The Collaborative Study solution (1 ml. per tube) to remove traces of serum used 
] ; in initiating cell growth. The Hanks solution is then 
Five different laboratories took part in the study ; replaced by Parker 199 medium (1 ml. per tube) 

wo of them were in the Biological Standards Control containing 0.2% sodium bicarbonate to ensure that the 

laboratory, but on this occasion they worked pH of the medium remains above 7 for the duration of 
ndependently and can be regarded as two separate the test. 

laboratories. Each laboratory received the three Twofold dilutions of both test and standard sera are 

standard sera and 18 other sera, six to each type, the made in Hanks solution containing 0.01% sodium 

potencies of which were unknown to the participants. bicarbonate using 1-ml. volumes for the test sera and 

All the sera were from rhesus monkeys. The six sera _>_ml. volumes for the standards, and changing the pipette 

to type | were coded A-I, B-1, C-1, D-1, E-I, and G-1 5 between each dilution step. An equal volume of virus 

those to type 2, A-2, B-2, C-2, D-2, E-2, and G-2; and suspension, containing approximately 100 TCID,,, per 
those to type 3, A-3, B-3, C-3, D-3, E-3, and G-3. For 0.25 ml., is added to each serum dilution, and, after 
each type, sera B and C were made from serum A by shaking, the mixtures are incubated at 37° C. for three 
diluting it 1/5 and 1/25 respectively with normal monkey and a half hours in an air incubator. The mixtures are 
serum. Sera G-1, G-2, and G-3 were normal monkey inoculated into monkey-kidney-cell culture tubes either 
sera containing no neutralizing antibody. There were immediately or after being held at 4° C. overnight. Each 
thus 15 positive sera. All sera were inactivated at erym-—virus mixture is inoculated in 0.5-ml. volumes 
6° C. for 30 minutes, and each laboratory stored the into each of two cell cultures for the test sera and each 
sera at 4° C. during the investigation. of four cell cultures for the standards. The inoculated 

Four of the laboratories were asked to follow the cultures are “rolled” at 37° C, and finally examined 
cytopathic titration method described by the Biological microscopically for cytopathic degeneration at seven 

Standards Control Laboratory (1957), details of which days, Neutralizing antibody levels are calculated as the 
ie given below, and to titrate on four occasions dilution of serum required to neutralize virus in 50% 

the standard to one type in parallel with the six of tubes (Reed—Muench or other method). The dilution 

corresponding sera, each time using cell cultures of serum is taken as that in the serum-virus mixtures. 
prepared from different monkeys. It was also required 
that a separate pipette should be used in preparing each 
serum dilution. The fifth laboratory (one of the two in 
the Biological Standards Control Laboratory) was asked 
to follow the general instructions given to the others. 
but used, in place of the cytopathic test, a metabolic 
nhibition test referred to as the galactose colour test. 


Galactose Colour Test 
This test is essentially the metabolic inhibition test 
(Salk, Youngner, and Ward, 1954) modified by using 
galactose instead of glucose in the maintenance medium 
(Tobin, to be published), Serum—virus mixtures are 
added to monkey-kidney-cell suspensions, and the end- 
Fach of the five laboratories used their own virus point of neutralization is determined by the change in 


suspensions prepared from the Brunenders, MEF-1, and colour of the phenol red contained in the nutrient 
Saukett strains. medium. Monkey-kidney-cell cultures which have been 


TABLE I (Continued) 
Type 3 


Calculated Ratio 


Titres Obtained in Individual Tests and Geometric Mean Titres of Sera 
































Laboratory Test Used | ee A-3/B-3 A-3'C-3 
» A-3 B-3 c-3 D-3 E-3 G-3 S-3 (Theoretical | (Theoretical 
-5) | =25) 
| 
$$} —___—_—__ —- ——- - — -—— = ~ -— — - —_—-— — S| 
{ - > : >) 

Biol ] | Cytopathic 1,024 256 64 64 256 | <8 1,024 4 16 
standards ee 2048 | 128 32 48 256 <8 640 16 64 
control 1,024 256 | 64 96 256 <8 800s 4 16 

1,024 192 32 0ClU|llC 192 8 640 6 | 32 
| } a - oe _ Stet SD a ae — 
| GMT. | 1,218 200s 45 61 238 8 761 61 27 
Glaxo Cytopathic 1,536 1,536 192 128 192 8 512 8 
, | . | 2,048 768 96 64 256 <8 960 3 24 
1,536 384 | 128 128 256 <8 960 4 12 
| —-2'048 384 96 64 96 4 640 6 34 
[ GMT. | 1774 | 646 | 122 | Ot 186 8 741 2-7 1s 
a ff - $$ jf | 
Piizer Cytopathic } 1,024 192 48 32 128 8 450 6 24 
| 512 | 256 | 64 64 128 <4 450 ? 8 
| 1,536 96 24 32 128 4 420 16 64 
512 256 | 48 96 256 4 420 2 12 
| -_— ———— 
GMT. | 802 186 43 50 152 8 435 43 19 
ee = ™ | a Le we —_= a i —_ 7 : ee ves 

Virus Cytopathic | 1,536 192 | 48 32 192 8 540 8 32 
reference | 1,536 256 32 32 256 | 8 540 6 48 

i,536 256 32 48 256 8 450 6 48 
|} 1,024 256 32 48 192 8 450 | 4 32 
GMT. | 1,388 "238 ~=«|~~38 39 222 8 493 5-8 40 

Biological | ii = 312, . 128 48 32 256 s 280 4 12 
tandards 768 192 64 32 384 <8 240 4 1? 
control | 768 192 64 32 384 <8 240 4 12 

768 128 64 48 192 8 280 6 12 
7 1 35 292 g 259 4-4 12 


GM.1 694 157 60 


| 
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grown in bottles for six days are removed from the glass 
surfaces with versene. The cell suspensions are 
centrifuged at 500 r.p.m. for 20 minutes and suspended 
in a medium of lactalbumin, galactose, inorganic salts, 
and bovine albumin or serum, to give a count of 150,000 
cells per ml. Each serum-virus mixture is dispensed in 
0.5-ml. quantities into each of four tubes, and 0.5 ml. of 
cell suspension is added to give 75,000 cells per tube. 
After shaking, 0.75 ml. of liquid paraffin is added and 
the tubes are incubated at 37° C. for six days. During 
this time the colour of all tubes remains pink, and on 
the sixth day 0.04 ml. of a yeast-extract solution 
containing 10% glucose is added to each tube. After a 
further period of 48 hours’ incubation at 37° C, 
metabolism of the glucose by the viable cells changes 
the colour of the medium to yellow. Thus, only in those 
serum-—virus mixtures with excess antibody is a red-to- 
Taste Il.—Poliomyelitis Antibody Potencies cf 15 Test Sera in 

Relation to Standard Antisera Obtained by Five Different 
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yellow colour change observed. Neutralizing antibody 
levels are calculated as in the cytopathic test 


Results 
Neutralizing End-points of Titrations 

The results of the titrations from each laboratory are 
given in Table |. The five laboratories, in titrating the 
15 positive sera and the three standards, produced 360 
results consisting of 90 groups each containing four 
results. Considering each laboratory separately, it is 
evident that the variation in titre for any one serum was 
small ; of the 90 groups of results, 70 gave a variation 
of twofold or less, 18 gave twofold to fourfold, and 
the remaining two groups fourfold. The variation 
occurring within each of the five laboratories with the 
standard preparations was never more than twofold. 

The variation occurring between the laboratories was, 
however, slightly greater. Of the 18 sera tested, the 
mean titres for four varied within twofold, for 11 from 
twofold to fourfold, and for three greater than fourfold. 

































Laboratories . 
——— —— —_—_____—- 1-4. TYPE |} 
Potency of Sera in Units per mi. in Terms i 
Laboratory | Boe of the Appropriate Standard —— 1-04 
| |} A-l | B-l ci | Di | £1 
— _ —— -—|--——_ ——EE——EE 4 
B.S.C | Cytopathic | 148 | 33 067 | 17 2-6 
Glaxo a 95 | 20 | 038 | 12 | «+14 0°64 
Pfizer * } 135-4 27 | O73 | 14 | #17 7 vc 
Virus reference oe } 176 | 49 044 | 16 2:2 ~ S 
—————— SS —$—— 0-27 N N 
B.S.C. | Colour | 27:7 72 =| «1-23 21 25 N N 
— ——EE ——— SS 4 N x 
| a2 | B2 | c2 | D2 | E2 _— N N 
———_ —_———— — —- —_—_|_____-|_— Fant N N 
B.S.C | Cytopathic | 25-8 37 «O73 | O61 | 38 ~ 4 N N 
Glaxo | | 105 21 0-51 106 | 58 = N N 
Pfizer or 313 | 56 0-97 660 | 76 2706 “ 
Virus reference) Iss | 16 | 044 0-33 21 = 
— ——_— ——— | — — — -_——_———_ ef 
B.S.C | Colour } 198 | 39 O85 | 213 | 55 ° ‘ > 
wegen: wie | “A3 | B3 | ca | D3 | E3 mn 1944 TYPE 2 
BS.C. _.. | Cytopathic | 16-0 26 | O59 | O80 | #1 2 : 
Glaxo : a 239 | 8&7 1-62 23 | 25 <q 1-04 r*] 
Pfizer ‘a | 184 | 43 | 099 | is | 35 =) p 
Virus reference! at |} 22 | 48 0-71 079 | 45 Z - Cc 
— a | — —_——— —a EE < = 
B.S.C | Colour | 26-8 Gl | 232 | 03S | 1n3 + 0°64 5 N 
| 7) Ny s 
. REE a . Poo : N Cc N 
B.S.C. = Biological Standards Control. N N N 
1 N N N 
TABLE II].—Poliomyelitis Antibody Titres of Standard Antisera f : N N N 
Obtained by the Cytopathic Test 2-0:24 N N N 
: te Ww NY N NY 
Neutralizing Antibody Titres - ] N N N 
Test : of Standard Sera Q-0- 6 S . 5 
Type I Type 2 Type 3 
Sera from different ampoules titrated in 960 ' 960 1 “960 o 7 
different tests immediately after recon 1,280 1,280 | 960 O \-44 Vc TYPE 3 
stitution 1,280 1,280 | 1,280 a N pai email 
1,920 960 | 1,280 4 N 
1,280 640 1,280 N 
1,280 480 | 1,280 1-0-7 N 
meas ; , menbiieaiattiel Bel BBs. N 
Reconstituted sera titrated: 1 N 
Immediately after reconstitution 1,280 640 1,280 0-64 N 
After storage at 4° C. for 4 months 1,280 960 960 N 
ie. ee oe 1,280 960 960 4 N = 
,, incubation at 37° C. for 21 days 800 | 640 800 0-2 4 N N 
Sera titrated : N N 
From refrigerated ampoules 960 960 960 x N 
From 2 ampoules heated at 37° C. for -0°24 N N 
40 days 1,120 320 | 800 N 8 
960 480 | 640 7 N N 
From 2 ampoules heated at 56° C. for " | . -0°64 S Bak NS 
2 me 480 240 400 ; . ee ‘ 7 : 
— 480 320 320 Potencies of poliomyelitis sera determined by five laboratonies. 
From ampoules heated at 100° C. for B= Biological Standards Control Laboratory. G=Glaxo Labora- 
5 minutes ; 640 640 480 tories. V=Virus Reference Laboratory. P=Pfizer Ltd. C= 
From ampoules heated at 100° C. for Biological Standards Control Laboratory. Black columns= 
15 minutes ; « 480 480 Results by cytopathic test. Cross-hatched columns= Results by 
on colour test. 
TaBLe 1V.—Weight of Total Solids Per Ampoule of the Standard Poliomyelitis Antisera 
— ” pines ” : ~ saoees ‘ee Fs j = ¥ ' oo 
Virus Weight of Total Solids in Each of Nine Ampoules of Each of the Three Standard Antisera Mean Standard | Coefficient 
Type (g.) Weight (g.) | Deviation (o)} of Variation 
=i 09-1084 | 01075 | 01076 | O1081 | 01079 | 01076 | O-1087 | 01070 | 01074 | 01078 000053 | (491% 
2 0- 1062 0-1857 01043 0-1040 0-1047 | 0-1040 01042 | 01040 | 0-1039 0: 1046 0-00084 0-798% 
3 01054 0- 1048 01045 | O1047 | 01058 0-1036 0- 1062 0-1052 0-1026 | 0-1048 0-00111 1-053%, 


| 
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The calculated ratios of titres of serum A to B and A 
to C for each laboratory are also given in Table I, and 
it is interesting to note that they closely approximated to 
the theoretical values of 1:5 and 1:25. 

The test dose of virus varied between the different 
laboratories from 30 to 350 TCID.,, but there was 
no evidence that the variation was in any way related 
to the variation in serum titres. 


Potency of Sera in Relation to the Standard 

Each of the three standards was assigned a potency 
of 10 units per ampoule of dry preparation. For each 
laboratory the potencies of the 15 positive test sera 
were calculated in terms of the appropriate standard (by 
dividing the mean titre of each serum by the mean titre 
of the standard and multiplying by 10) and expressed in 
units per millilitre. These potencies are given in the 
Chart and in Table II. It is evident that in general the 
agreement between the five laboratories was extremely 
close ; with four of the 15 positive sera the variation in 
potency was less than twofold, and with all but two sera 
(D-2 and E-3) was within fourfold. It is also evident 
that the agreement was greater than that obtained when 
the potencies were expressed in terms of titre-dilutions. 


Additional Tests With the Standard Preparations 

A number of additional tests were made in the 
Biological Standards Control Laboratory, the results of 
which are given in Table III. These results indicate that 
there was little variation in antibody titre from 
ampoule to ampoule with each of the three standard 
preparations. The results also give an indication of the 
degree of stability of both the dry and reconstituted 
standards. 

The weight of total solids per ampoule was determined 
for each of the three standard preparations (Table IV). 
Since each ampoule contains 10 units of antiserum, it 
is calculated that: 1 unit is contained in 0.01078 g. of 
the type 1 preparation; 1 unit is contained in 0.01046 
g. ef the type 2 preparation ; and 1 unit is contained in 
0.01048 g. of the type 3 preparation. 


Conclusions 

A collaborative study in which five laboratories took 
part showed that close agreement was obtained between 
the different laboratories when the type 1, 2, or 3 
neutralizing potencies of poliomyelitis antisera were 
determined with reference to freeze-dried preparations 
of antisera. It was therefore decided, with the agreement 
of those who participated in the study, to establish the 
three freeze-dried preparations of antisera as British 
Standard Poliomyelitis Antisera types 1, 2, and 3, and 
to assign to each a value of 10 units per ampoule. It 
will now be possible to express the neutralizing potency 
of sera in terms of units and to abandon the 
unsatisfactory method of using titre-dilutions. 

The standard antisera will be held by the Department 
of Biological Standards, National Institute for Medical 
Research, Mill Hill, London, and may be obtained on 
request by manufacturing and research laboratories. 
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It has been claimed by many that chlorothiazide is 
superior to other diuretics, that it is effective in all forms 
of oedema, and that it has no significant side-effects 
(Ford et al., 1957, 1958; Laragh er al., 1958 ; Watson 
et al., 1958 ; Goodkind et al., 1958 ; Wener et al., 1958). 
Later communications, however, have not always been 
able to substantiate these claims, and caution in the 
indiscriminate use of the drug has been suggested 
(Brit. med. J., 1957). Hypokalaemia (Laragh et al., 1958 ; 
Brit. med. J., 1958 ; Slater and Nabarro, 1958), failure to 
respond after prolonged administration (Slater and 
Nabarro, 1958 ; Read et al., 1958), and the production 
of hepatic coma in cirrhotic patients (Read et al., 1958) 
have all been reported, and as a result of these studies 
it would seem wise to carry out routine plasma electrolyte 
determinations during treatment. In this way oral 
supplements of potassium can be given if necessary or 
therapy curtailed if it proves impossible to maintain 
normal plasma levels. 

Laragh ef al. (1958), Bayliss (1958, persona! 
communication), and Bayliss et al. (1958) noticed that 
the addition of mercurial injections to oral chlorothiazide 
significantly augmented the sodium and water diuresis. 
This observation prompted us to reassess the value of 
combined mercurial and chlorothiazide therapy, not only 
with injected mercurials but also with an oral form. Such 
a combination might give a therapeutic response with 
lower dosages and a lower incidence of side-effects, 
particularly hypokalaemia, which would be _ of 
advantage under the conditions of general practice. 
During the trial we were also able to evaluate the oral 
mercurial and to make some interesting observations on 
the potassium excretion pattern of subjects taking 
chlorothiazide with and without potassium supplements. 


Material and Method 


The five patients studied in detail had all been suffering 
from persistent oedema with only fair or poor response 
to injected mercurials; four of these had congestive 
heart failure from different causes and one had the 
nephrotic syndrome. 

The usual dose of chlorothiazide, given alone or in 
combination, was 0.5 g. twice daily, although one patient 
(Case 5) required 2 g. daily. 

The oral mercurial chosen for this study was 3- 
hydroxy-mercuri-2-methoxy-l-succinimidopropane, theo- 
phylline hydrate (known as “oradon”), which has 
been reported (Hvidberg and Nielsen, 1957) as having 
an absorption of up to 54% of ingested mercury as 
judged by urinary recovery and therefore comparing 
favourably with chlormerodrin, which is reported as 
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having an absorption in ingested mercury up to 10° 
(Greiner and Gold, 1953 ; Moyer et al., 1953 ; Doherty 
et al., 1954; Lawrence ef al., 1954). Animal studies 
also demonstrated increased absorption, as Lund (1958) 
found that the amount of mercury absorbed with oradon 
was 60-67% higher than that with chlormerodrin, despite 
considerable species variation. The daily dose of oradon 
used was the equivalent of 30 to 60 mg. of mercury (3 to 
6 tablets), and was given after meals in all cases. 

Precedence was given alternately to the diuretics in 
different patients to avoid bias in favour of either 
medication, and a stable state with normal plasma 
electrolyte levels was obtained before and after each 
period of treatment whenever the clinical condition of 
the patient allowed. 

The routine treatment necessitated by the respective 
conditions, including digitalis, antibiotics, prednisone, 
etc., was continued throughout the study, being modified 
only by clinical necessities. 

Sodium intake was restricted to approximately 25 mEq 
daily, except in one case (No. 3), where 50 mEq daily 
was allowed. Additional potassium chloride was given 
orally as dictated by plasma levels or clinical findings. 
Ammonium chloride (60 gr. (4 g.) daily) was given when 
the plasma chloride fell below 90 mEq/litre, preventing 
hypochloraemia 

Daily urinary excretion of sodium and potassium was 
estimated by E.E.L. flame photometer, and the accuracy 
of the total daily volumes of urine was checked by 
frequent urinary creatinine estimations. The daily 
excretion of mercury was estimated by the method of 
Rolfe ef al. (1955), oxidation being followed by 
extraction with dithiazone and measurement of colour. 
Chlorothiazide excretion was determined by measure- 
ment of colour of the azo dye produced by diazotization 
and coupling after cleavage of the keterocyclic portion. 


Case I 


to admission this patient, a man aged 60, had 








Prior 
increasing oedema and dyspnoea despite daily digitalis and 
twice-weekly mercaptomerin sodium. On admission he was 
found to have bronchopneumonia with purulent sputum and 
cardiac failure with marked oedema, elevated pulsatile 
jugular venous pressure, and an enlarged pulsatile liver. 
Taste I.—Results of Treatment 
! 
Average Daily 
‘ Urinary Excretion Intake 
— Daily Dosage of Diuretics in mEq 24 Hours of 
, ' 
; Potassium 
cl Na | K in mEq 
No treatment 16 53 
Mercurial, 60 mg 5S6 | 38 71 
1 <4 | Chlorothiazide, | g 40 49 90 90 
|| Mercurial, 40 mg a J 10? 83 | 160 
| | Chlorothiazide, 1 g. J combined . ; 
f No treatment , 25 38 
| Mercurial, 60 mg $1 62 30 | 
2 2| Chlorothiazide, | g | 8t | 110 | 120 80 
Mercurial, 30 mg a 108 130 10 
L Chlorothiazide, | g. f~ mbined I 
(| No treatment | 46 95 | 
Mercurial, 40 mg | 46 62 103 
<4 | Chiorothiazide, | ¢ | 109 190 124 120 
Mercurial, 30 mg — | + > 80 
Chiorothiazide, | g combined A 221 ! 
No treatment 30 30 
Mercurial, 60 mg 176 170 39 
4 </' Chiorothiazide, | g 168 207 122 70 
Mercurial, 30 mg ential: 228 753 68 
Chlorothiazide, | g pcombined 7 - 
No treatment 12 60 
Mercurial, 60 mg 39 38 54 
Chiorothiazide, 2 g 58 88 76 110 
Mercurial, 60 mg 243 176 186 


- ymbined 
Chiorethiazide, 2 ¢. [~~ 


Treatment with chlorothiazide, antibiotics, and digitalis 
brought rapid improvement with loss of oedema fluid, 
although there was a marked drop in plasma potassium 
despite oral supplements (Fig. 1). 

From March 16 he had no demonstrable oedema, and a 
more accurate comparison of the diuretics alone and ip 
combination could be made. He lost weight steadily 
throughout the period of trial, and there was no significant 
change in daily diuresis, which was maintained at about 
1.5 litres daily. 

As can be seen from Fig. 1, there was a significant increase 
in excretion of sodium and chloride when he was on 
combined therapy as compared with that achieved by either 
diuretic alone. The increase in potassium excretion was, 
however, even more striking, as shown in Table I. The 
average daily excretion of potassium caused by the 
equivalent of 60 mg. of mercury daily was 71 mEq, with 1 g. 
of chlorothiazide daily it was 90 mEq, but with | g. of 
chlorothiazide combined with the equivalent of 40 mg. of 
mercury the daily excretion was 160 mEq. Despite this 
effect, which is greater than additive, the plasma potassium 
fell to a lower level when chlorothiazide was given alone 
than when combined therapy was used. 

Since his discharge he has been maintained on digitalis 
and the equivalent of 30 mg. of mercury daily by mouth 
without return to his oedematous state after three months. 


Case 2 
A hypertensive arteriosclerotic woman aged 68 was 
admitted to hospital with a respiratory infection and 


congestive cardiac failure. She had fibrillation, and previous 
response to parenteral mercurials had been very poor or 
absent. Treatment on admission consisted of mercurial 
diuretics by injection, antibiotics, and digitalis, and _ this 
therapy in hospital produced a rapid response. After this 
initial improvement there was minimal oedema, providing a 
more stable basis for comparing the diuretic regimes, and 
she was treated with the two diuretics alone and in 
combination, as shown in Fig. 2. All three methods 
employed produced a slight decrease in weight, a diuresis, 
and an increase in the urinary excretion of sodium, 
potassium, and chloride (Table I). The maximum excretion 
of water and electrolytes occurred with the combined therapy. 

As in Case 1, there was a marked drop in plasma potassium 
when chlorothiazide was given, despite oral supplements, and 
this was greater when chlorothiazide was used alone than 
with the combined therapy. 

The patient was discharged on digitalis and the equivalent 
of 30 mg. of mercury orally daily, and has been well 
controlled on this regime. 


Case 3 


A man aged 50 with rheumatoid arthritis and nephrotic 
syndrome had been maintained for many months on 
prednisone 15 mg. and potassium chloride 3 g. daily. He 
had developed mild Cushing’s syndrome, due to the steroid 
therapy, and was admitted to hospital with increasing 
oedema and diminishing response to injected mercurials and 
exchange resins. 

During his stay in hospital he was kept on prednisone 
and potassium chloride and was allowed 50 mEq of sodium 
daily, As can be seen from Fig. 3, he was treated for 
short periods with the oral mercurial, with chlorothiazide, 
and with both drugs in combination. No significant change 
in weight occurred, and this was reflected by his state on 
discharge, which still showed residual oedema despite diuretic 
therapy. Increased excretion of water and electrolytes was 
seen with chlorothiazide, and the addition of a mercurial 
caused only a slight potentiation. As can be seen from 


Fig. 4, however, there was a diminishing response to the 
action of chlorothiazide with each repeated administration. 

Despite additional potassium, a marked fall in plasma 
potassium was seen on each occasion that chlorothiazide 
was given. 
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Case 4 

This patient, a woman aged 82, had a past history of 
partial colectomy for carcinoma of the colon in 1946, and 
of left mastectomy for carcinoma in 1953. On admission 
to hospital, after the occurrence of paroxysmal nocturnal 
dyspnoea, she was found to be in congestive cardiac failure 
with marked pulmonary oedema, but she had shown no 
response to parenteral mercurials prior to admission. 

After an initial injection of mercaptomerin sodium, she 
had three periods of diuretic therapy, which consisted of 
oral mercurial alone, chlorothiazide alone, and the two drugs 
in combination (Fig. 5). Each type of treatment produced 
a significant diuresis and loss of weight, but, whereas the 
mercurial caused a marked increase in sodium and chloride 
chlorothiazide produced a large increase in 
potassium excretion as well. The combined therapy gave 
some potentiation of the diuresis, and the pattern of 
electrolyte excretion was intermediate between that of the 
two individual drugs. 

As with other patients, the administration of 
chlorothiazide, but not of a mercurial, rapidly lowered 
the plasma potassium despite oral supplements. 


excretion, 


Case 5 

A woman aged 55 had a very long history of rheumatic 
heart disease with congestive cardiac failure, cardiac 
cirrhosis, and gross ascites due to tricuspid incompetence. 
In addition, she had lately been shown to have mild 
diabetes mellitus, which had been controlled by diet alone. 
Although she had required admission to hospital many 
times in the past, she had been fairly well controlled as an 
out-patient for some months on a low-salt diet, exchange 
resins, twice-weekly mercurial by injection, thrice-daily oral 
aminometradine, digitalis, and potassium supplements. 

Investigation of her case is divided into two periods: the 
first until April 22, as an out-patient (Fig. 6), and later as an 
in-patient (Fig. 7). She was admitted because investigation 
of her coincident mild diabetes proved difficult when she 
was an out-patient. 

As can be seen from Fig. 6, she initially responded well 
to the combined diuretics but not to either drug alone. She 
soon, however, became resistant to their combined action, 
as shown by the increase in weight and decrease in excretion 
of water and sodium. This loss of response is also borne 
out in Fig. 4. It is noticeable that there was still a 
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Chart of Case 3. Showing diminishing response to 
chlorothiazide. 


Fic. 4. 


considerable potassium excretion with chlorothiazide even 
when a diuresis no longer occurred, demonstrating the danger 
of increasing the dose of chlorothiazide in resistant patients 

After admission recourse was made to the use of 
mercurials by injection, but the sodium excretion continued 
to decrease while the weight and ascitic fluid increased. 
Because of increasing discomfort and because the ascites 
might play a part in the resistance to the diuretics, it was 
decided to remove a quantity of the fluid. Abdominal 
paracentesis was performed on two occasions, 2.9 and 20 
litres respectively being withdrawn. After the fin 
paracentesis a mercurial was given by injection with no 
response ; after the second paracentesis chlorothiazide was 
given without response, and yet on each occasion combined 
therapy gaye a dramatic result with marked diuresis, 
increased sodium excretion, and weight loss (Fig. 7). Ih 
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this patient the plasma potassium was lowered by the 
combined diuretics to a greater degree than by chlorothiazide 
alone. 

It is clear that the accumulation of ascitic fluid was an 
important factor in the resistance to diuretic agents, but 
the mechanism is still unknown. The reason for the 
efficacy Of the combined diuretics is also not clear, but 
it underlines the fact that these drugs have different 
mechanisms of action and that in some situations a synergism 
is produced by their combined use. 


greatly 
slight 


_The patient was discharged home with a 
diminished weight and ascitic volume but with 
persistent oedema of the ankles. 


Potassium Excretion Study 


Read et al. (1958) and Slater and Nabarro (1958) 
observed that hypokalaemia was induced with 
chlorothiazide administration despite large potassium 
supplements. Our findings were similar, and it therefore 

seemed probable that, whatever additional 
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effects, and at this 
initial stage diuresis 
was often produced in 
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without the specific 
action of diuretics. We 
have therefore tried to 
omit this early response 
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parison of diuretic 
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considered in addition to simple weight changes and 
water loss. This is particularly so in the nephrotic 
syndrome (Case 3), where osmotic factors are important, 


and in this case there was minimal water diuresis, 
although marked changes in electrolyte excretion 
occurred. In this and other cases it might have been 


possible to interpret changes of plasma and urinary 
electrolyte concentrations by estimating changes in the 
total readily exchangeable body electrolytes, but this was 
beyond the scope of the present study. 


Chlorothiazide 


The introduction of chlorothiazide is probably the 
major advance in therapeutics since the advent of 
penicillin, and it is clearly an extremely potent oral 
diuretic which is effective in most oedematous states. 
There are, however, certain dangers which should be 
clear to those using the agent, particularly in general 
practice, where constant supervision of patients is not 
always practicable. 

Hypokalaemia can occur despite potassium 
supplements. Severe degrees of hypokalaemia will cause 
muscular weakness and coma, but even moderate 
lowering of plasma potassium will cause potentiation of 
digitalis and thereby overdosage in patients being treated 
with digitalis. 

Resistance to the diuretic action of chlorothiazide can 
occur after repeated administration (Fig. 4), and, despite 
this loss of diuretic effect, increased potassium excretion 
still takes place (Fig. 7). 
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There is therefore a very real danger of hypokalaemi, 
in these resistant cases, where the dose of chlorothiazide 
might well be increased in an attempt to regain a diuresis 

Marked potentiation of ganglionic-blocking agents ha 
been demonstrated which prevents intermittent treatmen, 
with chlorothiazide in patients who have been stabilizeg 
on antihypertensive treatment. 


Oral Mercurial (Oradon) 


Previous clinical experience with oral mercurials ha; 
been disappointing. The main reason for this was the 
poor absorption of the organic mercury and the gastro. 
intestinal irritation produced by high oral dosage 
Excretion studies with chloromerodrin (Moyer et al 
1953) showed that 5 to 10% of the ingested mercun 
could be recovered in the urine. The same study state; 
that the equivalent of 40 to 60 mg. of mercury had t 
be taken to get an effective dose and yet 60 to 80 mg 
of mercury tended to cause gastro-intestinal upsets. With 
the dose limited to 40 mg. daily, the maximum absorption 
was 4 mg. of mercury, which is one-tenth of tha 
contained in 1 ml. of mersalyl. Because of this poor 
absorption, the dose had to be pushed beyond the leve 
of tolerance in many cases to get a therapeutic effect, 
and, also, it was impossible to give only intermittent 
therapy, with the consequent dangers of chronic 
mercurialism. 

In this study oradon was used and excretion studies 
were performed. These showed that, when the excretion 
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Fic. 7.—Chart of Case 5 as an in-patient. 
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>Mla decreased with treatment and there were no side-effects 
Zide in the other patients. 
esis, | 250 The efficacy of this oral mercurial in chronic studies 
+ has has also been demonstrated by Flatmark and Mathisen 
nent (1958), who obtained a satisfactory result, without side- 
ized effects, in most cases on two tablets daily (after breakfast) 
200 for five days in each week. 
Combined Diuretics 
ha | 1S0) As shown in Figs. 1-6, there was a potentiation of 
“the effect in every case where the two drugs were used 
on. together. This was demonstrated in all patients, not only 
30 : in the diuresis but also in the excretion of the three 
al £100 electrolytes studied, with the exception of one patient 
“an (Case 4) who excreted less potassium on combined 
ated therapy than when on chlorothiazide alone. 
d to There were, however, one or two aspects that were 
me — SOF not clearly potentiated by the combined therapy. In 
Vith the first place, there tended to be a less marked drop 
tion in plasma potassium in most cases when combined 
that Zs therapy, as opposed to simple chlorothiazide, was given, 
oor} 0 aak and in the second place there was no observed change 
eve “eee iia hf ates = 200 a0 in pH of urine or of plasma bicarbonate, although these 
Fect were seen when chlorothiazide alone was given. 
Fic. 8—X =Values obtained in normal subjects (quoted from 

tent} Tarail and “Elkinton, 1949). @=Values obtained in normal As suggested earlier, this potentiation supports the 
onic F subject ST J.P.). | O=Values obtained in normal subject evidence that the drugs work by different mechanisms 

(W.5. PY taking chiorothiazide 0.5 g. twice daily. (Laragh et al., 1958). This was confirmed by a study 
dies during the days of treatment and for 24 hours after of the sodium / water ratio, which showed that — 
tin F treatment were estimated, the average mercury reclaimed water per unit of sodium is excreted with chlorothiazide 


than with mercurials or with the combined therapy. 

The potentiation of the electrolyte excretion probably 
precludes the use of the combined diuretics except in 
cases resistant to the individual agents. 


was 36.6% of the ingested dose (range 24.9 to 47.2%) 
(Table II). As with chloromerodrin, each tablet 
contained the equivalent of 10 mg. of mercury, and 
therefore it was possible to absorb more organic mercury 
than that contained in 1 ml. of mersalyl by giving one 


tablet three times a day for four days. When we Selection of Diuretics 


consider the rapid excretion of injected mercurials, it 
is possible that the oral therapy is actually a more 
efficient regime. In addition, the gastro-intestinal 
irritation is a measure of the ingested and not the 
absorbed dose, so that equal amounts of this new oral 
mercurial can be given before side-effects occur, but that 


The foregoing observations give considerable guidance 
in selection of the ideal oral treatment for a patient with 
oedema. 

Chlorothiazide is recommended for the initial control 
of moderate cases or for maintenance of severe cases, 
but it should be given in short courses of two to four 


a — dose will be three to four times as effective. 

The cases studied here show that oradon is an effective 
oral diuretic with minimum electrolytic disturbance 
when given alone. Case 5 had slight looseness of the 
motions when taking six tablets daily, but this tendency 


days with potassium supplements administered between 
courses. Particular care should be taken if the patient 
is on digitalis or antihypertensive therapy, and the dose 
should not be increased without careful electrolyte 
studies if resistance to the diuretic action occurs. 



















































































TABLE II.—Urinary Recovery os Ingested Mercury 
Case 1 Case 2 _Case 3 — Case 4 Case 5 
Equiv- Urinary | | Equiv- Urinary | | Equiv. quiv- | Urinary | Equiv- | Urinary | | Equiv- | Urinary 
alent Excretion } alent Excretion} alent — alent — ~ — 
of Hg of . of Hg | of of Hg | | of Hg | oO! of Hg of 
Date Ingested Hg in Date | Ingested | He in Date Ingested| He in Date | Ingested| ms in | Date Ingested| He in 
| mg in mg./ | aw a? 
mg. day 24 Hours | mg./day | 24 Hours | ne. iday 24 ‘Hours | | mg. /day | 24 ows} | mg. ‘day | 24 Hears 
Feb. 18| 60 | 21-55 | Feb. 24| 60 103 | Apr. 26| 40 | “8-31 | May 16| 60 386 | Apr. 2} 60 | 217 
” 19 60 20-35 os 60 1089 | ,, 27 40 11-48 | ,, 17 | 60 14-08 a 3 60 15-88 
” 20 | 60 16-28 . 2. 60 877 | , 28 40 14-78 | me 18 | 60 23-06 a 4 60 13-96 
” 21 | 60 15-15 | » a oS i'iBeiia wD 40 15-56 °° 19 | 60 19-43 | 9 5 60 18-86 
” 22 — 792 | , 2 60 =6©|~—CO1S-60 ~ wo 40 13-33 | , 2; 60 25°14 | os 6 | 60 19-14 
» 26] o | 677 | Mar. 1} — | $33 |May 1| — | 795 |, 21] 60 | 3066 J» 7) 6 | 28-27 
27| 40 | 247 |, 15| 30 | 705 | ,, 10] 30 | 1099 | + 2 eis |, 8} — | 1348 
” 28 | 40 13-83 | - 16 30 10-90 » 17 | 30 | 13-98 | June 5/| 30 | € 13 » = 60 21-07 
Mar. 1 40 | 1815 a a 30 11-05 . = 30 22-32 a 6 30 28-10 ss at & 21-25 
” 2 | 40 | 10-62 | >» 18 30 9-05 oe 19 30 18-00 wn 7 30 | 15-60 ° 13 | 60 11-96 
» 3} — | S| es 89 30 44s | 20] 30 330 |; 8| 3 11-90 » 14) 60 49-49 
rs (a ne si Hi — | Se] 8] = | tis si] — 8-01 
Totals.. | 440 153-84 450 | 112-26 350 16531 | | 480 193-33 | 600 225-4 
(35-0%) | (249%) (47-2%) | | (40-3%) | (37-59%) 
L — L = 
Total equivalent mercury ingested, 2,320 mj mg. “Total urinary mercury recovered, 1,849-98 mg. Average percentage ai in urine, 36°6%. 
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Chlorothiazide is probably contraindicated in patients 
with cirrhosis (Read ef al., 1958). 

The problems associated with long-term mercurial 
therapy are well known (DeGraff and Nadler, 1942 ; 
Ben-Asher, 1946), but from a practical point of view 
their extensive use over many years has shown them 
to be safe and effective. If further studies confirm the 
efficacy of oradon as an oral mercurial with a low 
incidence of gastro-intestinal irritation it should provide 
a safe and adequate oral treatment for the maintenance 
of mild or moderately severe cases of oedema, 
particularly in the conditions of general practice, where 
frequent electrolyte determinations are not possible. It 
should be given for five to six days in each week, and 
this intermittent therapy will not interfere with digitalis 
or antihypertensive therapy. 

Combined therapy should be restricted to resistant 
cases and preferably be carried out in hospital. 

The control of fairly severe cases may be attained 
with the alternate use of the two drugs, giving 
chlorothiazide for three days in each week and oradon 
with potassium for the other four. This might well give 
maximum control with minimum electrolyte imbalance. 


Summary 
Oral diuretics in the form of chlorothiazide and 3- 
hydroxy - mercuri - 2 - methoxy - | - succinimidopropane, 


theophylline hydrate (oradon), a new oral mercurial, 
have been carefully studied alone and in combination 
in a small series of patients with oedema. 

The potency of each diuretic was shown, and a 
potentiation was demonstrated when the drugs were used 
in combination. This combination was of particular 
value when tolerance had developed to the individual 
agents. 

An average of 36.6% of the ingested organic mercury 
was recovered from the urine, showing it to be much 
more potent than existing oral mercurials. 

The effect of chlorothiazide on the renal excretion of 
potassium is discussed, and suggestions for various 
therapeutic regimes are made. 


We thank Professor A. Kekwick for his stimulation and 
encouragement and for providing the facilities for research ; 
Dr. T. Chalmers for his constant help and criticism ; Mr. 
Pawan and Miss Warne for assistance with electrolyte 
estimations ; Mr. Stephens and Mr. Jenkins for mercury and 
chlorothiazide estimations; and the nursing staff and 
dietitians for their patient help. Supplies of oradon were 
kindly supplied by J. Wyeth and Brother, Limited. 
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Chlorothiazide (“ chlotride,” “ diuril,” “saluric ”) ha 
over the past twelve months become established as: 
powerful and useful oral diuretic. Its primary action 
is to increase the rate of chloride excretion (Slater ani 
Nabarro, 1958), and in this respect it resembles th 
action of the mercurial diuretics (Pitts and Sartorius 
1950). In vitro studies have demonstrated _ tha 
chlorothiazide has a carbonic anhydrase inhibiton 
effect (Beyer et al., 1957), and this action has bee 
demonstrated in short-term studies in vivo (Slater ani 
Nabarro, 1958). This secondary action has bea 
suggested as an explanation for the considerabk 
hypokalaemia with which the administration of this 
drug may be associated (Slater and Nabarro, 1958) 
Certainly hypokalaemia is the most important side-effe: 
of chlorothiazide, and when used in the treatment 0 
cirrhosis hepatis it is so common as to be almos 
inevitable (Read et al., 1958); furthermore, th 
hypokalaemia may not be corrected by giving as mud 
as 6 g. of potassium chloride by mouth daily, which i 
as large a dose as the average person can tolerate. 
Hydrochlorothiazide* (6 - chloro - 7 - sulphamyl -3/- 
dihydro-1,2,4,-benzothiadiazine-1,1,-dioxide), which 5 
closely related chemically to chlorothiazide, is a ne 
oral diuretic that has recently become available (* 


a ‘ % 








HYDRO- ° 


CHLOROTHIAZIDE CHLOROTHIAZIDE 


Formulae). Animal experiments have suggested th 
this drug is well tolerated by mouth, is of unusual) 
low toxicity, and is ten to twenty times more pote? 
than chlorothiazide. Little inhibitory activity © 
carbonic anhydrase has been demonstrated in vitro, # 
it Has been reported to have less effect on the diuresis ¢ 





*Generic name approved in U.S.A. 
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potassium (de Stevens ef al., 1958). An oral diuretic 
of this potency without the side-effect of hypokalaemia 
would obviously be a major advance in the therapeutic 
management of patients with oedema. As the diuretic 
effect of chlorothiazide is already established, we have 
undertaken a clinical trial to compare the effects of 
hydrochlorothiazide and chlorothiazide. 


Material and Methods 


The response of 21 in-patients with oedema to four- 
day courses of chlorothiazide and hydrochlorothiazide 
(“esidrex ”) has been studied. The cause of the oedema 
was as follows: 

No. of Patients 

Congestive cardiac failure 11 
Laennec’s (portal or post-necrotic) cirrhosis com- 

plicated by ascites and peripheral oedema a 
Cardiac cirrhosis secondary to rheumatic heart disease 

with tricuspid incompetence ‘ 1 
Nephrotic syndrome secondary to nephritis : 1 
Constrictive pericarditis 1 
Acute nephritis and carditis with congestive cardiac failure 1 
Obstruction of inferior and superior venae cavae as a 

result of metastases from a carcinoma of kidney 1 
Oedema of uncertain aetiology (? induced by cortisone 

replacement therapy following adrenalectomy) .. 1 

The trial was introduced by a four-day control period 
of bed rest and salt restriction alone. The initial drug 
chosen to begin therapy was alternated so that half the 
cases started treatment with chlorothiazide and the other 
half with hydrochlorothiazide: thus after the initial 
control period half of the patients received four days’ 
diuretic therapy with chlorothiazide in a dose of 0.5 g. 
twice daily. This was followed by an interval of two 
to four days during which no diuretic was given. A 
four-day course of hydrochlorothiazide in a dose of 
50 mg. twice daily then followed. In the remaining 
cases hydrochlorothiazide was chosen to begin therapy 
so that the order of treatment was reversed. This was 
done because it is well known that in a sequential 
comparison of diuretics the first drug given has an 
inevitable advantage. 

In a few instances the preliminary period of 
observation had to be curtailed on account of the severity 
of the patient’s condition. No potassium supplements 
were given during the period of study. The sodium 
intake of all patients was restricted to 25 mEq a day 
(1.5-g. salt diet) and the daily fluid intake was constant 
at 1,500 ml. The patients were weighed daily and 
24-hour collections of urine were made throughout the 
period of observation. In all patients the urinary 
electrolytes (sodium, potassium, and chloride) were 
measured daily, and the serum electrolytes (sodium, 
potassium, chloride, and bicarbonate) twice weekly. 
Weekly estimations of haemoglobin, differential white 
count, blood urea, and tests of hepatic function were 
made. The sodium and potassium levels were measured 
by flame photometry and the chlorides by 
potentiometric titration, using a silver electrode. 

Tables I and III show the therapeutic response to the 
two diuretics, as judged by reduction of weight 
(probably the best single index of progress), increase of 
urine flow, diminution of oedema, and a general clinical 
assessment. The patients have been segregated into two 
groups on the basis of the results. 


Group 1 
Group 1 (Table I) comprised 12 patients, nine of 
Whom were in heart failure. The group was 
characterized by the fact that in all cases the oedema 
was of comparatively recent onset, and none of the 
Patients had previously been subjected to dietary salt 


TABLE I.—Clinical Details and Response to Therapy of 12 Patients 
in Group I 





Response to Treatment 


Group 1 
Good. No weight loss 
during initial 4-day 
control period; 20 
Ib. (9-1 kg.) lost in 


Diagnosis Remarks 





Equimolecular diuresis of 
sodium and chloride on 
both drugs. Hydro- 
chlorothiazide used first 

12 days’ diuretic | and produced the major 

therapy diuresis (see Fig. 1) _ 

2 Good Fourfold increase in urin- 
ary volume on hydro- 
chlorothiazide. Patient 
lost 5 Ib. (2:27 kg.) in 4 
days. Trial then aban- 
doned on account of 
haemorrhage from car- 
cinoma of bladder, re- 
quiring blood trans- 
fusion 

Equimolecular diuresis of 
sodium and _ chloride. 
Chlorothiazide used first 
with fair response. Hy- 
drochlorothiazide used 
during second period 
produced greater diure- 
sis 

Similar response. No ini- 
tial control period pos- 

sible on account of 
severity of patient's 
condition. Major diure- 
sis produced during 
first trial period on 
ehlorothiazide 

Similar response. Slightly 
greater diuresis during 
first trial period on 
chlorothiazide 

Equimolecular diuresis of 
sodium and chloride 


1 Pulmonary heart 
disease 


Good. 16 Ib. (7-25 kg.) 
lost in 12 days’ 
diuretic treatment 


Good. 34 Ib. (15-4 kg.) 
lost in 10 days 


| Good. 17 Ib. (7-7 kg.) 
lost in 12 days 


6 Rheumatic heart | Good. 16 Ib. (7-25 kg.) 


disease lost in 8 days 
7 Pulmonary heart | Good (see Discussion) | Equimolecular diuresis of 
disease sodium and chloride: 
potassium loss appre- 
ciable but less than when 
on mersalyl 


Equimolecular diuresis of 
sodium and chioride 
Similar. Weight loss not 
marked as patient had 
only slight oedema 
Similar equimolecular di- 
uresis of sodium and 
chloride. Major diuresis 
occurred during the first 
trial period on hydro- 
chlorothiazide 
Disproportionate water 
diuresis on hydrochloro- 
thiazide (see text) 
Significantly better res- 
ponse to hydrochloro- 
thiazide although this 
drug was used in second 
trial period (see text) 


8 Hypertensive 
heart disease 
9 * o 


one 15 Ib. (6-8 kg.) 


Good. 10 Ib. (4-5 kg.) 
lost in 8 days’ diure- 
tic treatment 

Good. 34 Ib. (15-4 kg.) 


10 Nephrotic 
lost in 14 days 


syndrome 


Good. 15 Ib. (6-8 kg.) 
lost in 8 days 


Good. “"¥ (8-16 kg.) 
lost in 8 days’ diure- 
tic treatment. No 
weight lost in control 

period 


il Acute nephritis 
and carditis 


12 Cortisone- 
induced 
oedema 




















| 





restriction. The therapeutic response was good, without 
exception, to both hydrochlorothiazide and 
chlorothiazide. The mean daily weight loss during 
hydrochlorothiazide therapy was 2 lb. (907 g.); that 
during chlorothiazide was 1.6 Ib. (725 g.). Sodium and 
chloride ion excretion was much increased with both 
drugs, and these two substances were present in the urine 
in roughly equivalent amounts. (Table II shows mean 
values of electrolyte and water output.) Urinary 
potassium excretion was not materially increased. 
There was no biochemical disturbance of the serum 


Taste II.—Mean Effect of Hydrochlorothiazide (100 mg./day) 
and Chlorothiazide (1,000 mg./day) on Urinary Excretion of 
Sodium, Potassium, Chloride, and Water in 10 Patients in 
Group 1 (Nos. 1 and 4-12 in Table 1). Data Not Adequate 
for Strict Comparison in Cases 2 and 3. Six Patients Received 
Hydrochlorothiazide First, and Four Chlorothiazide First 

















Daily Urinary a Excretion Urine 

m Flow 
Treatment - (Litres! 

Na+ | K+ | a- 24 Hours) 
Control (27) .. . 55 50 62 1-225 
Hydrochlorothiazide 

) | 134 14 150 2-060 
Chiorothiazide (35) . . 107s || 65 ill | 1-755 





Figures in parentheses indicate total_number of observations. 
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electrolytes. Fig. 1 shows details of a representative Taste III.—Clinical Details and Response to Therapy of Nine 
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DAYS IN HOSPITAL 


Fic. 1.—Case 1. Patient aged 68 with 


subject (Case 1). 

The general trend of the results shows that 100 mg. 

of hydrochlorothiazide evokes a diuresis equivalent to 

that of 1,000 mg. of chlorothiazide, with a similar 

pattern of urinary electrolyte excretion. In two 

instances, however 

ri (Cases 3 and 12), 

hydrochloro- 

thiazide proved 

/ more effective than 

: chlorothiazide, in 

: | v4 spite of being the 

: second drug admin- 
istered, 

sor Case 7 is of interest. 

= A man aged 50 first 

developed cor  pul- 

monale eight years 

previously and had 

been treated with 

weekly injections of 

mersalyl (2 ml.) ever 

since. He was admit- 

ted to this hospital 

with an exacerbation 

of a chronic bronch- 

itis and was in mild 

congestive cardiac 

failure. The diuresis 

following twice- 

weekly injections of 

mersalyl was excel- 

lent, but it was of 

interest to note that 

whilst equimolecular 

concentrations 

of sodium and 

chloride were 

pulmonary heart disease. Shows excreted there was in 

electrolyte excretion pattern typical of 44dition a large 

patients with oedema of recent onset. diuresis of potassium 

Pen tt SE ee 

which ‘qcours as a sooult of both hours). This pattern 

hydrochlorothiazide and chlorothia- of electrolyte excre- 

zide therapy. tion was again repro- 

duced when chloro- 

thiazide and hydrochlorothiazide were used. The weight 

loss during the trial period was limited to 6 Ib. (2.7 kg.), 

as the major diuresis had already been produced by mersalyl. 

Case 11 was complicated by the coincident resolution 
of an acute focal nephritis. 

A man aged 38 presented two weeks after an attack of 
tonsillitis with microscopic haematuria and evidence of renal 
failure (blood urea 85 mg./100 ml.) associated with acute 
carditis and signs of congestive cardiac failure: the cardiac 
condition was acute enough to demand therapy. During 
the first trial period with hydrochlorothiazide there was a 
fourfold increase in the urinary volume without a 
corresponding loss of sodium. During the second trial 
period there was an increased diuresis of sodium with little 
rise in the urinary volume. The disparity of electrolyte 
and water diuresis is probably related to the resolution of 
the nephritic episode. During this trial period the blood 
urea fell to 51 mg./100 ml. and there was a decrease in the 
number of casts in the urine ; within two weeks the blood 
urea was 25 mg./100 ml. 


Group 2 


Group 2 comprised nine patients with chronic 
oedema of many months’ or even years’ duration 
(Table IID: 


their dietary sodium intake had been 


Patients in Group 

















Duration 
of Response 
Case | Diagnosis | Previous to Remarks 
| t Treatment 
Restriction 
13 | Cirrhosis 9 months; Good. No weight | Serum albumin 3-5 8.4%, 
hepatis lost during con- globulin 3-2g.%. Dj- 
trol periods: 30 uresis comprised pre. 
Ib. lost in 16 dominantly a loss of 
days’ diuretic sodium and chloride: 
treatment.Com-| response to each 
plete disappear- was similar. Urinary 
ance of ascites potassium loss less 
than 60 mEq day, but 
serum potassium fell to 
2:3 mEq/l. 
14 ie me «w Good. No weight | Serum albumin 3-3 g.%, 
| loss during con- globulin 3-2 g.%. 
| trol periods: 8 sistently larger diuresis 
Ib. lost in 8 of potassium than 
days’ diuretic sodium. Serum potas- 
treatment sium fell to 2:5 mEq 
| during short period of 
| | trial (see Fig. 2) 

15 | = S years | Poor response. | Serum albumin 1-5 g.%, 
| Weight  con- globulin 4-5 g.%. No 
| stant during sodium diuresis (less 

trial period than 5 mEq/day) on 
either drug. Initial 
slight potassium diure- 
sis on chlorothiazide 





P response. | Serum albumin 3-1 g.%, 
| Steady reaccu- globulin 4-0 g.%. No 
mulation of as- sodium diuresis (less 
cites | than S mEq / day). 

| Slight potassium di- 

| | Uresis with each drug, 
| accompanied by fall in 
serum potassium and 


18 months) Poor 


| rise in blood urea 
17 | Rheumatic; 10 years 








No response | Serum albumin 5-1 g.%, 
heart globulin 2-1 g.%. No 
| disease sodium diuresis (less 
and | than $ mEq/day) on 
| cardiac either drug. Persistent 
| cirrhosis | loss of potassium in 
| | urine (50-60 mEq ‘day), 
| with fall in serum 
| potassium and rise in 

| | blood urea 

18 | Constric- 23 ws Poor response. | Serum albumin 3-8 g.% 
tive peri- No weight loss | serum globulin 2-2g.%. 
carditis No sodium diuresis on 

either drug. _ Initial 

| potassium diuresis, 
with fourfold increase 

| in urinary volume and 

| | | fall in serum potassium 
} | on hydrochlorothiazide 

19 | Obstruc- 9 months} No response Oedema resistant to all 
tion to diuretics 
inferior 
vena cava |» 

20 Rheumatic} 3 years Good response to | No response to chloro- 
heart | hydrochloro- thiazide after one 
disease | thiazide week: good response 

to hydrochlorothiazide 
with sodium diuresis 
covered entirely by 
| _ chloride (see Fig. 3) 
21 os os 1 year Poor response Sodium diuresis did not 


exceed dietary intake. 
Loss of water accom- 
panied mainly | 

potassium and chloride 














restricted for periods ranging from nine months to ten 
years, and all had received previous diuretic therapy in 
the form of mersalyl or chlorothiazide. This group 
provides a stringent test for any diuretic. The pattern 
of electrolyte excretion is quite different from that seen 
in cases with oedema of recent onset. The daily 
excretion of sodium during the control period was less 
than the dietary intake (25 mEq) without exception. 
Some of the patients lost potassium in the urine m 
appreciable quantities, and during the periods of 
diuretic therapy the urinary excretion of potassium 
exceeded that of sodium in all instances except Case 13. 
The other characteristic feature of this group was the 
way in which the urinary potassium loss reflected the 
loss of chloride. There did not appear to be any 
significant difference between the electrolyte excretion 
pattern following hydrochlorothiazide and __ that 
following chlorothiazide. 
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Hepatic Cirrhosis 
Four of these patients suffered from Laennec’s portal 
cirrhosis with ascites and oedema: these were all 
advanced cases that had become refractory to 
conservative treatment and had been referred to this 
hospital (Mr. Alan H. Hunt) for consideration of a 
portocaval anastomosis. The serum albumin levels were 
low in all cases (see Table III). In all these patients 
the sodium excretion during the control period was less 
than 5 mEq/day (the details of urinary electrolyte 
excretion are shown in Table [V). In two patients the 
Taste 1V.—Mean Effect of Hydrochlorothiazide (100 mg./day) 
and Chlorothiazide (1,000 mg./day) on Urinary Excretion of 
Sodium, Potassium, Chloride, and Water in Four Patients 
with Hepatic Cirrhosis (Nos. 13, 14, 15, 16 in Table 11D). Two 


Patients were Given Chlorothiazide First and Two Hydro- 
chlorothiazide First 














Daily Urinary Electrolyte Excretion Urine 
Treatment (mEq) Flow 
=e ee <a ie" (Litres/ 
Na+ | K+ cl 24 Hours) 
Control (10) os 3 | 37 24 0-98 
Hydrochlorothiazide 
(16 as os 36 69 84 1-200 
Chiorothaizide (16) 42 69 66 1-205 











; Figures in parentheses indicate number of observations. 
response to diuretic therapy was good. In Case 13 there 
was a loss of 30 Ib. (13.6 kg.) in body weight, which was 
almost entirely due to the resolution of ascites. The 
response to hydrochlorothiazide and chlorothiazide was 
similar: there was a fair sodium diuresis, but this was 
associated with an appreciable loss of potassium on both 
drugs; this was accompanied by a fall in the serum 
potassium (to 2.3 mEq) and a state of drowsiness. In 
Case 14 the diuresis of potassium exceeded that of 
sodium with an associated fall (to 2.5 mEq) in the serum 
potassium level (see Fig. 2). 

In Cases 15 and 16 there was no response to treatment. 
The body weight remained constant (Case 15) or was 
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Fic. 2—Case 14. Patient aged 59 with cirrhosis hepatis. Electro- 

lyte excretion pattern resulting from chlorothiazide and hydro- 

chlorothiazide therapy in a patient with chronic ascites and 

sodium retention. Note the similar potassium loss produced by 
each drug. 


increased (Case 16); a slight potassium diuresis was 
associated with a fall in the serum level and a 
deterioration in the patient’s general condition. In Case 
16 the hypokalaemia was associated with a rise in the 
blood urea (69-108 mg,/100 ml.): as the blood pressure 
remained unchanged this may be considered to be a 
manifestation of the impaired renal function associated 
with potassium depletion (Relman and Schwartz, 1956). 


Cardiac Disease 

Case 17—A woman aged 40 with rheumatic heart disease, 
mitral stenosis and incompetence, and __ tricuspid 
incompetence had been treated with salt restriction and 
mersalyl for 10 years; over the preceding 12 months she 
had developed a cardiac cirrhosis with ascites which had 
proved refractory to conservative measures. No diuresis of 
sodium was achieved in this patient on chlorothiazide or 
hydrochlorothiazide (less than 5 mEq daily). Potassium was 
lost in the urine in quantities of 50-60 mEq daily, and this 
was associated with a fall in the serum potassium and a 
rise in the blood urea (46-72 mg./100 ml.). A small increase 
in sodium excretion was achieved (50 mEq daily) by the 
addition of “ thiomerin ” to each of the oral diuretic drugs. 

Case 18—A man aged 34 with constrictive pericarditis 
had been oedematous for three years; he had shown some 
initial improvement on salt restriction and diuretics, but, 
despite this regime, repeated acupunctures and abdominal 
paracenteses had become necessary over the previous 10 
months. There was no sodium diuresis on either 
hydrochiorothiazide or chlorothiazide, but on hydro- 
chlorothiazide there was a potassium diuresis which was 
associated with a fourfold increase in urinary volume: this 
was accompanied by a fall in the serum potassium level (to 
2.2 mEq/1.) and symptoms of lethargy. It would have been 
of interest to see if the diuresis could have been maintained 
by potassium supplements, but his general condition gave 
cause for anxiety, and it was felt that pericardectomy should 
be delayed no longer. 






























































200 
3 4 F fl 
Fat 100 , 
~ 2 rs | Y 
_— = 
3, ° 
2 1007 es ° 
ze Ne gee A e \Z 
w p ° 
= 2001 ; 
5 w iio? 
& 1004 ° / 
z i Pa 
5 hn 
12) 
$5 1504 
$3 
iy 
a 140 
» 20004 
Sy 
$s YY - 
i YW 
5" (ZZ VAAL AL ALLA ALLL 
Chliorothiazide Nil Hydrochloro- 
thiozide 
5 10 IS 
DAYS IN HOSPITAL 


Fic. 3.—Case 20. Patient aged 58 with rheumatic heart disease. 
A good response to hydrochlorothiazide after eight days’ 
treatment with chlorothiazide had proved ineffective. 
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Case 20, that of a woman aged 58 with rheumatic heart 
disease, is of interest. She had been admitted to hospital on 
12 occasions with congestive cardiac failure. For three 
years she had been treated with a low-salt diet, digitalis, and 
injections of mersalyl twice weekly. She was admitted to 
this hospital in severe congestive cardiac failure.. The heart 
rate was, however, well controlled and no alteration in the 
dose of digitalis was made. Chlorothiazide given over a 
period of nine days produced no response, but an immediate 
and impressive diuresis resulted from hydrochlorothiazide 
therapy, and a loss of 10 Ib. (4.5 kg.) in body weight was 
achieved in four days (see Fig. 3). 

Discussion 

Hydrochlerothiazide differs from chlorothiazide only 
in the presence of two hydrogen atoms in the thiadiazine 
ring of the molecule. Because of this small modification 
in structure one might anticipate that the diuretic action 
of hydrochlorothiazide would differ only quantitatively 
and not in any important qualitative aspect. The 
results of this trial indicate that the diuretic response of 
100 mg. of hydrochlorothiazide is approximately equal 
to that of 1 g. of chlorothiazide and that the pattern 
of electrolyte excretion is the same. While 
chlorothiazide resembles the organic mercurials in its 
action on the excretion of chloride, it differs in the much 
greater tendency to produce hypokalaemia (Slater and 
Nabarro, 1958). This secondary effect on potassium 
excretion has been ascribed to the inhibitory activity of 
the drug to carbonic anhydrase. It was of special 
interest, therefore, to observe the effect of 
hydrochlorothiazide on potassium excretion, because 
it has been reported that the drug was less inhibitory 
in vitro to carbonic anhydrase, and in animal 
experiments it was less active in promoting potassium 
excretion (de Stevens ef al., 1958). Our results have 


been unable to confirm that hydrochlorothiazide 
produces a smaller urinary potassium loss than 
chlorothiazide. 


As Bayliss et al. (1958) have pointed out, potassium 
depletion may develop during treatment with any 
diuretic which primarily increases the excretion of 
chloride, and the more potent the diuretic the more 
likely is this to occur. Normally the increased 
excretion of chloride will be accompanied by an 
approximately equimolecular amount of sodium, but 
rigid dietary restriction or avid renal tubular absorption 
will reduce the amount of sodium available for 
excretion, and potassium may then be excreted as the 
cation. The hypokalaemia is particularly apt to occur 
in cirrhosis hepatis and certain cases of congestive 
cardiac failure where there may be an additional factor 
of increased production of aldosterone (Chart and 
Shipley, 1953 ; Singer and Wener, 1953; Axelrad ef al., 
1955). It seems uncertain at the present time to what 
extent the increased aldosterone production is related to 
the previous dietary restriction of sodium. The 
apparently clear-cut segregation of our patients into two 
groups, according to their renal electrolyte response to 
both drugs, seems to be due, in part at least, to the 
preceding salt intake. While sodium restriction has 
long proved to be a useful therapeutic measure in its 
own right, there may be grounds for reappraising its 
value and hazards when used in conjunction with 
powerful diuretics of the hydrochlorothiazide and 
chlorothiazide type, especially over long periods. 

Until the introduction of chlorothiazide the 


occurrence of potassium deficiency as a complication of 
therapy with the mercurial diuretics, although reported 
(Cort and Matthews, 


1954), had escaped general 


recognition. Nevertheless a large urinary loss of 
potassium may occur after the administration of 
mercurials, especially when there is marked restriction 
of dietary sodium (Lesser et al., 1952). No comparative 
study of the diuresis following the mercurial compounds 
has been made during this trial, but the incidental 
observation in Case 7 of a 24-hour excretion of 160 
mEq of potassium following 2 ml. of mersalyl is of 
interest. This figure was exceeded on only one occasion 
throughout this trial by either chlorothiazide or 
hydrochlorothiazide. The greater toxicity of the 
mercurial diuretics prevents their daily administration 
so that the cumulative effect of a constant potassium 
diuresis less often progresses to a fall in the serum 
level. The hypokalaemia that is now recognized as a 
complication of chlorothiazide treatment is possibly the 
result of a more prolonged rather than a dissimilar 
action. In this respect it is worthy of note that Davies 
and Evans (1958) gave short and intermittent courses 
of chlorothiazide to 20 patients with heart failure. 
Although no potassium supplements were given, a slight 
fall in serum potassium was noted in only five cases. 
These authors suggest that potassium supplements may 
be unnecessary if an intermittent dosage regime is 
employed. 

Although the pattern of electrolyte excretion 
following chlorothiazide and hydrochlorothiazide is 
similar, we have encountered three instances when 
hydrochlorothiazide appeared more efficacious. On 
one of these occasions (Case 20) a good diuresis 
followed hydrochlorothiazide when there had been no 
response to chlorothiazide. We cannot relate this to any 
other aspect of the patient’s progress and make no 
attempt to explain it. 

We have not encountered any toxic reactions after the 
use of either of these oral diuretics. Recently, six cases 
of thrombocytopenia (Nordqvist et al., 1959) and one of 
agranulocytosis (Zuckerman and Chazan, 1958) have 
been recorded after giving chlorothiazide: the similar 
chemical structure of hydrochlorothiazide would 
suggest that this drug, too, may not be immune from 
these occasional hazards, although the smaller dosage 
may be advantageous. 


Summary 


The value of the new oral diuretic hydro- 
chlorothiazide has been assessed: its effect is compared 
with that of chlorothiazide in 21 oedematous patients. 
A dose of 100 mg. of hydrochlorothiazide produced a 
similar quantitative and qualitative response to that 
following 1 g. of chlorothiazide. In three patients 
hydrochlorothiazide appeared to produce a_ better 
diuresis. 

Although hydrochlorothiazide is less inhibitory than 
chlorothiazide to carbonic anhydrase in vitro, the 
diuretic action appears to be similar and potassium loss 
in the urine occurs just as readily. Patients with oedema 
of recent origin respond with an equimolecular diuresis 
of sodium and chloride and little potassium is lost, but 
patients with chronic oedema and sodium retention may 
lose considerable quantities of potassium in the urine 
and are especially liable to hypokalaemia. 

We thank Dr. A. W. Spence for his constant help and 
encouragement ; Dr. T. Hanley for much helpful criticism; 
the consultant staff of St. Bartholomew's Hospital who 
allowed us to study patients under their care ; Mrs. E. M. 
Akers for many of the electrolyte determinations; Mr. 
N. K. Harrison for preparing the figures; and Ciba 
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Laboratories Ltd. for generous supplies of hydrochloro- 
thiazide (‘* esidrex ”’). 
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HYDROCHLOROTHIAZIDE, A NEW ORAL 
DIURETIC 


BY 
MARGARET M. PLATTS, M.D., M.R.C.P. 


From the University Department of Medicine, the Royal 
Hospital, Sheffield 


Chlorothiazide is a potent oral diuretic which is 
relatively free from toxic effects. Its main disadvantage 
is that it often causes potassium depletion (Tapia et al., 
1957; Bayliss et al., 1958; Slater and Nabarro, 1958 ; 
Harington and Kincaid-Smith, 1958). Hydrochloro- 
thiazide, which is a hydrogenated derivative of 
chlorothiazide, has recently been synthesized (de Stevens 
et al., 1958) and has been shown to be a more potent 
diuretic than chlorothiazide on a weight-for-weight basis 
(Brest and Likoff, 1959; Ford, 1959; Moyer et al., 
1959). This study compares the diuretic potency of 
these two drugs and their effect on electrolyte excretion 
in normal persons and in patients with congestive heart 


failure. 
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Methods 


Three normal adults, who were given a diet of 
constant fluid and sodium chloride content (7 g. in 24 
hours), took single doses of hydrochlorothiazide at 
intervals of one week. The urinary water and 
electrolyte excretion were measured and expressed as 
changes from those occurring during a control period of 
One or two days. 

Twenty-one patients with congestive heart failure were 
also studied. Nine of these had rheumatic heart disease, 
tight had ischaemic heart disease or hypertension, two 
had cor pulmonale, one had severe anaemia, and one 
had constrictive pericarditis. All these patients drank 
| litre of fluid daily and consumed a diet of constant 


sodium chloride content (either 0.5 or 3 g. daily). 
Patients who were critically ill were excluded from the 
investigation. It was originally planned to give each 
patient either hydrochlorothiazide or chlorothiazide for 
three periods of three days separated from one another 
by a day during which no diuretic was administered. 
Alternate patients were to be given hydrochlorothiazide 
or chlorothiazide first ; the other drug was to be given 
during the second three-day period and the first drug 
administered again during the third period. Thus the 
effects of six days’ treatment with one drug would be 
available for comparison with the effects of three days’ 
treatment with the other drug in each patient. This 
programme was completed in 11 patients ; five patients 
deteriorated during the early part of the trial and 
treatment with mercurial diuretics had to be instituted ; 
and five were treated only with hydrochlorothiazide in 
order to compare the effects of different doses in the 
same patient. The daily excretion of water, sodium, 
potassium, and chloride was measured during the 
administration of each drug and the results were 
expressed as changes from the mean daily excretion 
during the control period of one to five days which 
preceded each experiment. Treatment with non-diuretic 
drugs was begun during the control period and usually 
remained unchanged during the diuretic trial. 

Both diuretics were given in equal oral doses 
at 12-hour intervals. In all patients the dose of 
chlorothiazide was 1 g. daily; doses of hydrochloro- 
thiazide ranged from 0.1 to 0.4 g. daily. 

Chemical Methods.—Sodium and potassium: flame 
photometry. Chloride: potentiometric titration with 
silver nitrate (Sanderson, 1952). Ammonia: aeration 
and titration (Peters and Van Slyke, 1932). Phosphate: 
colorimetric estimation after combination with molybdic 
acid (King, 1951). Titratable acid: potentiometric 
titration of urine to pH 7.40 with N/50 NaOH. Urine 
pH: glass electrode at room temperature. Bicarbonate: 
manometric technique of Van Slyke (Van Slyke and 
Neill, 1924). 
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Fic. 1.—Increase in 24-hour urine volume of a normal subject 
(A) after different doses of hydrochlorothiazide and chlorothiazide. 
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Effects on Normal Subjects 


One normal subject (A) took single doses of 
hydrochlorothiazide or chlorothiazide at weekly 
intervals. The 24-hour urine volume, which was 


measured for one or two days before each dose of 
diuretic, varied between 1,032 and 1,177 ml. The 
increase in 24-hour urine volume was 453 ml. after 


0.025 g. of hydrochlorothiazide, 1,197 ml. after 
0.1 g., and 1,737 ml. after 0.2 g. (Fig. 1). After 
hydrochlorothiazide the diuresis always lasted for 


longer than 12 hours. After 0.5 g. of chlorothiazide the 
increase in the 24-hour urine volume was 813 ml. and 
after 1 g. it was 1,299 ml. The diuresis had ceased and 
retention of fluid had begun during the second 12-hour 
period after taking chlorothiazide. A similar effect was 
also noticed in the two other normal persons (Fig. 2). 


In subject A 0.2 g. of hydrochlorothiazide increased 
sodium and potassium excretion to almost exactly the 
same extent as | g. of chlorothiazide (Fig. 3). The main 
difference in the pattern of electrolyte excretion was 
the greater loss of bicarbonate which occurred 
after chlorothiazide. Subject B responded poorly 
to chlorothiazide, whereas his response to 0.1 g. of 
hydrochlorothiazide was almost identical to that of 
subject A to 0.2 g. 

The increased excretion of bicarbonate was associated 
with a rise in the pH of the urine (see Table). In 
four of the five subjects on whom both drugs were tested 
the increase in the pH of the urine was greater after 
administration of chlorothiazide than it was after 
hydrochlorothiazide. 


Diuretic Effect in Patients with Congestive Heart Failure 
Twenty-one patients with heart failure received 
hydrochlorothiazide in doses ranging from 0.1 to 0.4 g. 
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Fic. 3.—Changes in electrolyte excretion of two normal subjects 
in 24 hours following single doses of hydrochlorothiazide or 
chlorothiazide. 








Effect of Hydrochlorothiazide and Chlorothiazide on Urine pH 





Hydrochloro- Chloro- | 





Subject thiazide thiazide Control pH ae 
y Dose (g.) Dose (g.) after Drug 
A 0-2 5-40 627 
A 1-0 5-41 7-24 
B O1 5-83 7-24 
B 0-5 615 7-42 
c O1 5-90 7-04 
Cc 0-5 5-54 7:32 
D 0-05 5-59 5-16 
E 0-05 5-41 5-59 
E : 0-5 5-42 6-10 
F 0-5 6-55 7-32 
G O1 5-78 5-77 
H O1 5-64 632 
H 0-5 5-78 652 

















with chlorothiazide had to be abandoned because of 
deterioration in the patients’ condition during the first 
few days of the trial. Each of these patients initially 
received 0.1, 0.2 or 0.4 g. of hydrochlorothiazide daily, 
but subsequently also failed to respond to 
chlorothiazide. 

Of the 11 patients in whom the comparison of the 
effect of the two drugs was completed, four received 
hydrochlorothiazide first and seven chlorothiazide. 
Seven of the 11 patients responded better to the drug 
which was given first. Of the four in whom this did 
not occur, two received chlorothiazide first and two 
hydrochlorothiazide. 

However, taking the results as a whole it is apparent 
that there is no significant difference between the 
diuretic effect of the two drugs in the dosage employed 
(Fig. 4). Only one patient responded very differently to 
the two drugs. This may have been due to the effect 
of a venesection which had to be performed on the 
second day of the trial when she was receiving 
hydrochlorothiazide and her condition was deteriorating. 
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On the following day her urine 
volume doubled, and this diuresis 
continued throughout the second 
period of the trial, when she was 
receiving chlorothiazide. By the 
third three-day period she was 
almost free from oedema. 


Fig. 5 shows the results of the 
first three days’ diuretic treatment 
in all the patients, together with 
the results from those patients in 
whom treatment had to be aban- 
doned after less than three days. 
This method of comparing the 
action of the two drugs also fails 
to demonstrate any significant 
difference in their effects on water 
or electrolyte excretion. The only 
consistent difference between the 
effects of the two diuretics is the 
smaller excretion of chloride pro- 
duced by chlorothiazide, although 
the sodium excretion is almost 
identical with that occurring 
during treatment with hydro- 
chlorothiazide (Figs. 4 and 5). 
This probably reflects the higher 
excretion of bicarbonate produced 
by chlorothiazide ; bicarbonate ex- 
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cretion was not measured directly 
in the patients with heart failure. 
Five patients were treated only 
with hydrochlorothiazide ; all had 
a diuresis. Three became free 
from oedema in from 11 to 14 
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Fic. 5.—Average daily changes in water and electrolyte excretion 

occurring during first two or three days’ diuretic treatment of 21 

patients with heart failure. Data refer only to effects of drug 
which each patient received first. 


iG. 4.—Average daily changes in water and electrolyte excretion produced by hydrochloro- 
thiazide and chlorothiazide in 11 patients with congestive heart failure. Each patient received 


days. Two were not completely 
free from oedema after 12 and 14 
days’ treatment but had lost 3.3 
and 4.5 kg. in weight respectively. 
Four of these five patients began treatment with 0.05 g. 
of hydrochlorothiazide twice daily. In three patients the 
sodium excretion increased when the dose was doubled 
two to four days later, but in no patient did an increase 
to 0.4 g. a day produce any further rise in sodium 
excretion. Changing the dose of hydrochlorothiazide 
did not have any consistent effect on potassium 
excretion. 


WATER 


Toxic Effects 


The plasma potassium concentration of 11 patients 
was measured before and after treatment with 
hydrochlorothiazide. In nine patients the plasma 
potassium concentration fell. In three patients who 
were treated for only three days the changes in 
potassium concentration were not significant, but in 
seven patients treated for 10 days or longer the changes 
in potassium concentration ranged from —0.4 to —3.2 
mEq/l. and in five of these patients the reduction was 
more than | mEq/I. The greatest reduction was seen in 
a female patient treated for 44 months, during which 
her plasma potassium concentration fell from 5.1 to 
2.9 mEq/l. During the next three weeks it rose again 
to 4.3 mEq/I., although no potassium supplements had 
been given during this period. None of the patients 
had symptoms attributable to potassium depletion. 

No consistent change was observed in_ the 
plasma sodium concentration after treatment with 
hydrochlorothiazide. However, the plasma chloride 





1568 June 20, 1959 


HYDROCHLOROTHIAZIDE 


BRiTisH 
MEDICAL JouRNAL 





concentration fell in seven out of eight patients. The 
reduction in concentration ranged from 3 to 13 mEq/l. 
after 3 to 17 days’ treatment. 

No toxic effects on the kidneys were observed. The 
albuminuria which was usually present in the untreated 
patients with heart failure diminished as their oedema 
subsided. 

The white cells of the blood were counted and 
examined before and after treatment with hydrochloro- 
thiazide in eight patients. In one patient the count was 
unchanged after treatment, in one it had risen slightly, 
and in the other six it had fallen. In five of these 
patients the total white count remained above 4,000 
per c.mm. and no toxic effects were observed in the 
granulocytes. This reduction may simply be a reflection 
of the general improvement in the patients’ condition. 
In one patient the total white count fell from 5,200 to 
3,000 per c.mm. after three months’ treatment. The 
granulocyte count was then only 1,500 per c.mm.; no 
toxic changes were seen in these cells. The total count 
subsequently rose again without any alteration in 
treatment. 

Only 3 of the 21 patients had symptoms which might 
possibly be attributed to the drug. They all complained 
of abdominal distension and flatulence after taking the 
tablets. Two of these patients had suffered a substantial 
fall in plasma potassium concentration. No patient 
complained of nausea, vomiting, or disturbance of the 
bowel habit during treatment. 


Discussion 

Hydrochlorothiazide is a potent oral diuretic. In this 
investigation 0.1 g. of hydrochlorothiazide produced 
about the same diuretic effect as 1 g. of chlorothiazide 
in patients with congestive heart failure. Previous 
estimates of the relative weights of hydrochlorothiazide 
and chlorothiazide which produce equal sodium 
diureses in man have ranged from 1:80 (Ford, 1959) 
to 1:21 (Richterich, 1958) and 1:10 (Moyer ef al., 
1959). Since at least 10 of our patients with heart 
failure had been receiving chlorothiazide at home 
immediately before their admission to hospital the 
present results may be slightly biased against 
chlorothiazide. Ford and Moyer et al. found that 0.1 g. 
of hydrochlorothiazide produced almost maximum 
diuresis in patients with heart failure, and our results 
confirm the impression that a daily dose of 0.1 to 0.2 g. 
of the drug produces a maximum diuresis in such 
patients. It is probable that smaller doses may serve to 
maintain such patients free from oedema after recovery. 
Since the action of hydrochlorothiazide is more 
prolonged than that of chlorothiazide single daily doses 
of hydrochlorothiazide should prove satisfactory, while 
chlorothiazide needs to be administered at least twice 
daily. 

The increments in potassium excretion produced by 
chlorothiazide and hydrochlorothiazide were almost 
identical, and it seems likely that hydrochlorothiazide 
will produce potassium depletion as readily as 
chlorothiazide, and potassium supplements should 
therefore be given during treatment. Since the amounts 
of sodium and chloride excreted in the urine after 
hydrochlorothiazide are almost equimolecular, this drug 
may produce hypochloraemic alkalosis in the same way 
as the mercurial diuretics. It would be interesting to 


know whether this causes resistance to the new drug 
and whether the diuresis can be augmented by the 


simultaneous administration of ammonium or potassium 
chloride. 

The lack of toxic symptoms observed in this study 
confirms the findings of the previous workers, who 
report that the drug occasionally causes nausea. 

Milne et al. (1958) believe that the decreased excretion 
of mecamylamine caused by chlorothiazide is due to the 
alkalinity of the urine excreted during treatment with 
this diuretic. It may be expected, therefore, that 
hydrochlorothiazide, which is a weaker inhibitor of 
carbonic anhydrase and which produces less change in 
urine pH, will have a smaller effect on the excretion 
of mecamylamine. However, in preliminary studies 
Ford found that hydrochlorothiazide had a similar effect 
to chlorothiazide in potentiating the action of rauwolfia 
and ganglion-blocking agents in the treatment of 
hypertension. It therefore seems _ probable that 
hydrochlorothiazide has some hypotensive action in 
hypertensive patients apart from any effect it may have 
on the excretion of other hypotensive drugs. 


Summary 


The effects of hydrochlorothiazide on urinary water 
and electrolyte excretion have been studied in three 
normal persons and 21 patients with congestive heart 
failure. 

Hydrochlorothiazide is a powerful oral diuretic 
producing a marked increase in the rate of excretion of 
sodium and chloride and a smaller increase in potassium 
excretion. It increases the excretion of bicarbonate to 
a less extent than chlorothiazide. In most normal 
subjects and patients with heart failure, 0.1 g. of 
hydrochlorothiazide produces about the same diuretic 
response as 1 g. of chlorothiazide. In patients with 
heart failure maximum diuresis is usually produced by 
0.1 to 0.2 g. of hydrochlorothiazide. 


Hydrochlorothiazide produced a reduction in plasma 
potassium concentration in 9 out of 11 patients studied. 
The plasma chloride concentration was simultaneously 
lowered. The-only toxic symptoms noted were in 3 
out of the 21 patients with heart failure who complained 
. abdominal distension and flatulence while taking the 

rug. 


I thank Professor C. H. Stuart-Harris for allowing me to 
study his patients, and Miss J. Bennett for her technical 
assistance. The hydrochlorothiazide, “ esidrex,’ was 
generously supplied by Ciba Laboratories Ltd, 
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Periarthritis, or capsulitis, of the shoulder is 
characterized by severe pain and progressive limitation 
of movement of unknown cause. In most cases the 
symptoms increasingly dominate the patient’s activities 
and interfere with his sleep for many months. The pain 
and spasm gradually abate and the shoulder becomes 
stiff (frozen shoulder). Movement usually recovers 
sowly until full function is regained with either a 
normal range of movement or limitation so trivial as 
to cause no functional disability. 

This paper presents the results obtained by injecting 
hydrocortisone into the  shoulder-joint while 
manipulation was being carried out under anaesthesia 
during the irritable and painful stage. These results are 
compared with those obtained by oral cortisone in one 
group, and in some respects with those following 
palliative physiotherapy, rest, and occasional late 
manipulation in another group. 

Consideration of the results of any form of treatment 
in periarthritis demands accurate diagnosis and a 
knowledge of the natural history of the disease. 
Precise diagnosis is necessary because shoulder pain 
may be due to a number of causes within and without 
the joint of varying severity and prognosis. A 
knowledge of the average time between onset and 
recovery is of outstanding importance if the effects of 
treatment are to be assessed in a disease which usually 
resolves spontaneously. 


Diagnosis 

In this review periarthritis was diagnosed on the 
following criteria: (1) pain in the shoulder present for 
at least three months ; (2) inability to lie on the affected 
shoulder ; and (3) loss of at least half the normal range 
of external rotation movement as measured with the 
arm at the side, the forearm in supination, and the 
elbow flexed to 90 degrees. 

No case was admitted for treatment unless all three 
criteria were met. In this way we hoped to exclude pain 
in the shoulder due to other causes, both organic and 
psychogenic, and particularly acute supraspinatus 
tendinitis, which, although often responsible for severe 
symptoms, has usually a short course and a good 
Prognosis. We have also tried to exclude patients whose 
periarthritis is well on the way to spontaneous recovery. 


Natural History of Periarthritis 


This is the factor against which the results of 
teatment must be measured. Information is 
unfortunately scanty. Simmonds (1949) followed up 
2 such patients for over three years and found that 
tine continued to have pain and stiffness for this length 


of time. Meulengracht and Schwartz (1952) followed 
up 65 cases of painful shoulder for over three years. In 
spite of the probable inclusion of some cases of short 
duration (13 were relieved in under six months) no 
fewer than 27 lasted for six months to one year, 18 for 
one to two years, and 7 for more than two years. 

We have investigated the outcome in 27 patients in 
terms of duration of pain and stiffness. These patients 
were treated by palliative physiotherapy or rest in a 
sling during the acute phase of the disease, 
supplemented by manipulation under anaesthesia in 13 
when the condition became quiescent. Most of them 
were patients of the late Mr. V. H. Ellis at the Royal 
National Orthopaedic Hospital. 

Disability, expressed as the number of patients 
recovering at increasing time intervals from the onset of 
symptoms, was proportionally smaller than the findings 
of Meulengracht and Schwartz in their larger series. Of 
our 27 patients, 2 recovered in under six months, 10 in 
6 to 12 months, and 6 in 12 to 18 months; 9 had not 
recovered after 18 months. 


Under the above regime rather less than half (44%) 
may recover within one year. These results are 
compared with those in patients treated with 
hydrocortisone and cortisone in our final analysis (see 
Tables III, IV, and V). 


Theoretical Considerations Underlying the Trial 


Our knowledge of the aetiology of periarthritis is 
somewhat vague except in those cases that follow 
a severe injury. The morbid anatomy of the 
condition has been clearly described by Neviaser 
(1945) and others, and we have found similar 
appearances in a few cases. Neviaser, operating 
on 10 patients, found thickening and contraction of the 
capsule, which becomes adherent to the head of the 
humerus, and adhesions between opposed synovial 
surfaces, particularly in the inferior part of the joint. 
Similar changes were sometimes found in the bursa. 
Microscopically, reparative inflammatory changes were 
found in the capsule. During manipulation of the 
shoulder after an incision through the anterior capsule, 
the capsule separated from the head of the humerus 
rather like peeling adhesive strapping from skin. After 
separation of the capsule from the humeral head 
movement of the shoulder-joint was found to be fairly 
free. Neviaser therefore suggested the title of 
“ adhesive capsulitis.” 


These findings give some guide to the correlation 
between the morbid anatomy and the clinical features. 
The early pain may be due to synovitis, with loss of 
movement caused by reflex muscle spasm. Later the 
stiffness is due to synovial adhesions and capsular 
thickening. As the acute inflammatory stage passes off, 
the joint becomes less irritable, but the adhesions are 
by this time firm bands of mature fibrous tissue, and 
the shoulder, although less painful, remains stiff. 


This concept of the disease receives some support 
from clinical experience. It has long been known that 
manipulation under anaesthesia in the acute and 
irritable phase, far from restoring movement, causes 
an exacerbation of symptoms and a further loss of 
movement, whereas manipulation for a stiff but 
quiescent shoulder frees movement without the risk of 
recrudescence. 
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proposition that an 


test the 
injection of 


investigation to 
intra-articular 







































































1570 June 20, 1959 _ PERIARTHRITIS OF SHOULDER - a 
hydrocortisone by its non-specific anti-inflammatory Taste II 
effect might allow us to manipulate the shoulder in the 
acute phase and thus cut short the natural history Of Treatment Group | No. bln 
the disease. Much Improved | Improved | No Change 
Clinical Trial Hydrocortisone ..| 19 9 + | 2 
we , Cortisone .. oe 13 5 3 4 
Thirty-three patients fulfilling the criteria described —- 
above have been treated. Of these, 20 received an Sey wih ent 
intra-articular injection of hydrocortisone, 25 mg., at Yes | a No | Uncertain 
the time of forcible manipulation under anaesthesia. — - . : : - 
The manipulation was pressed to the limits of safety ——_ 6 3 | 0 10 Q 
as judged by the surgeon, who concentrated first on the acaaattieaindienanten 
restoration of external. rotation with traction and — 
followed this by abducting the arm whilst an assistant ren |qsarters w__# Quester Nil 
held the scapula in a neutral position. The Normal 
manipulation was followed by active movement Hydrocortisone ..| 19 6 4 9 | 0 0 
supervised in the physiotherapy department. The “7 - «| ° ° : . ' 


remainder (13 patients) received 2.5 g. of cortisone by 
mouth over a period of one month in the doses used by 
Blockley, Wright, and Kellgren (1954), together with 
supervised active movements. Patients in both series 
(hereafter referred to as hydrocortisone or cortisone 
series) were examined monthly for at least nine months 
or to recovery if this occurred sooner. 

One patient in the hydrocortisone series failed to 
attend regularly for examination and has been excluded, 
thus reducing the group to 19. Follow-up in the 
cortisone series was complete. 

The response to treatment is assessed and the results 
are compared in two groups: (1) one month after the 
beginning of treatment (early assessment), and (2) in 
terms of the duration of total disability (late 
assessment). 

Both series were compared at the beginning of 
treatment as regards age, sex, duration of symptoms, 
and the extent to which external rotation was limited 






































Late Assessment (Analysis of Results of Treatment in 
Terms of Total Disability) 


This analysis shows the time taken for full recovery ; 
by this we mean the restoration of normal function 
without pain, and accept loss of the last few degrees of 
abduction or external rotation as compatible with this 
provided that pain is completely relieved. In this 
comparison of results it is misleading to consider only 
the time interval between treatment and recovery ; this 
would not take into account the stage of the disease 
when treatment was begun, and would ignore the fact 
that the condition normally recovers spontaneously. 
We have therefore tabulated in both series the number 
of recovered cases one year from the onset of symptoms 
and the results three months after treatment began in 
those patients accepted between three and six months 
from the onset of symptoms. We have also included 
the patients already mentioned who received neither 








(Table D. : F : . , ; 
D cortisone nor manipulation with hydrocortisone. This 
TABLe I - 2 z y 
— — group is called the “ control series. 
Teestneet Greve | te. |— me... oii In Table III the results favour treatment with 
|} 4 | Se | Ss | 60-65 hydrocortisone, but the difference is less convincing 
Hydrocortisone .. | i9 | 4 | s | 5 5 when both groups are compared one year from the 
Coe .. 86) i lS an a. ee, onset of symptoms regardless of the time at which 
Duration of Pain in Months treatment began after the initial three-months waiting 
| 36 | 69 | 9-12 | 12-15 | 15-18 period (Table IV). 
Hydrocortisone ‘ 19 1 | 4 2 . 1 
Cortisone : 13 | 12 1 0 0 i) Taste III.—Number of Recovered Cases Three and Six Months 
oa —_—_—_—_—_—————————s—__ After Treatment 
Range of External Rotation 
} | Nil | Quarter Normal | Half Normal Treatment Group No. | weu at 3 Months} Well at 6 Months 
Hydrocortisone | 19 7 7 5 Hydrocortisone . < 19 11 (58%) 15 (799% 
Cortisone oh | 13 2 8 3 Cortisone .. me sa 13 2 (15%) 6 ¢ 
Control |. Of] | oo? 8 (2992) 14 (52%) 





‘Of the hydrocortisone series 11 were males and 8 females. The cortisone 
series comprised 3 males and 10 females. 


Analysis of Results of Treatment at One Month (Early 
Assessment) 

The patients’ condition one month after manipulation 
in the hydrocortisone series is compared with the results 
obtained on completion of the course of oral cortisone 
(Table If). As before, relief of pain, ability to lie on 
the shoulder, and restoration of external rotation 
movement are the factors considered. It will be seen 
that in the hydrocortisone series eight (43%) were able 
to lie on the affected side after one month, as compared 
with three (23%) in the cortisone series; and that six 
of the former had full external rotation but none of the 
latter. After one month, therefore, the advantage 


clearly lies with the hydrocortisone series. 











TasBLe IV.—Number of Recovered Cases One Year From 
Beginning of Symptoms 





| No. | Well One Year from Onset 





Treatment Group 
Hydrocortisone | 19 13 (68%) 
Cortisone 13 7 (54%) 
Control | 27 | 12 (44%) 











Taste V.—Results of Treatment in Patients Whose Symptoms 
have Lasted More than Three and Less than Six Months— 
Reviewed Three Months Later 











Treatment Group | No. | Well in Three Months 
Hydrocortisone ar | il 9 (82%) 
Cortisone oat | 2 (17%) 
Control es ae 5 (31%) 

| 
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However, the results in those patients treated between 
three and six months from the onset of symptoms swing 
strongly in favour of the hydrocortisone series 
(Table V). 

Failures 

We regard any case in which recovery is not complete 
within six months of treatment as representing a failure 
of the method. This is, of course, an arbitrary standard 
which, however, allows time for the benefits (if any) 
of treatment to become apparent and yet does not 
encroach too far upon the time needed for spontaneous 
recovery. In both series there were failures whose 
subsequent course is as follows. 

Hydrocortisone Series——Four of the 19 patients failed 
to respond in six months. Of these, two subsequently 
recovered, one 11 months and the other 14 months after 
the injection and manipulation, which in these patients 
did not seem to influence the outcome. One remains in 
pain after two and a half years, and although one is 
working as a hospital porter he still cannot lie on his 
shoulder 18 months after treatment. 

Cortisone Series—Seven of 13 patients failed to 
respond in six months. Two recovered later, one nine 
and the other 12 months after oral cortisone ; one was 
in pain after one year; and one recovered after a 


manipulation without hydrocortisone for painless 
stiffness at 14 months. The remaining three 
deteriorated and were subsequently treated by 


manipulation with hydrocortisone—two at four months 
and one at five. Although one failed to attend for 
adequate follow-up he was improving when last seen. 
Two had fully recovered in three months. It must be 
emphasized, however, that these two patients recovered 
10 and 11 months from the onset of symptoms, so that 
we hesitate to credit treatment as the one factor 
responsible for their ultimate recovery. 


Correction for Age and Sex 


It is apparent from Table I that there is a wide 
variation in the sex incidence between the 
hydrocortisone and the cortisone series, and there are 
also differences in the age grouping. In the control 
series, however, the patients are nearly equally divided. 
The results in 24 patients of the control series who have 
been followed to recovery are compared with those in 
the 29 patients in the other two groups who recovered 
while under observation. It has shown that age is not 
a significant factor in prognosis, but that women have 
a somewhat more unfavourable outlook than men. 
In the control group the average duration for women 
exceeds that for men by eight months ; this represents 
approximately half the average disability period for all 
the cases in this group. In the hydrocortisone series 
100% of the men treated between three and six months 
from the onset of symptoms were well in three months, 
as compared with 66% of the women. In the cortisone 
series of the same time interval 22% of the women 
Tecovered but none of the men, and in the control series 
22% of the women again and 43% of the men. Six 
months from the beginning of treatment it was found 
that recovery had occurred in 87% of the women and 
73% of the men of the hydrocortisone series ; in 60% 
of the women and none of the men in the cortisone 
series ; and 31% of the women and 71% of the men in 
the control series. 


The results of the hydrocortisone series are therefore 
superior to those obtained by the other methods used in 


early cases. The apparently small differences in the 
percentages of men fully recovered six months after 
treatment between the hydrocortisone series and the 
controls (73% :71%) is explained by the fact that the 
average duration of illness in the male controls was 
11 months, which is much shorter than the average 
duration for the female controls, so that this rate of 
recovery would be expected regardless of treatment. 


Summary and Conclusions 


Fifty-nine patients with periarthritis of the shoulder 
of a standard minimum severity and duration have been 
studied. 


The results of treatment by physical methods 
sometimes followed by late manipulation under 
anaesthesia, by physical methods in combination with 
oral cortisone, and by physical methods with early 
manipulation under anaesthesia after injection of 
hydrocortisone into the shoulder have been 
compounded. 


In this analysis of results of treatment the following 
factors have been taken into account: (a) the 
anticipated duration of the illness obtained when 
steroids are not used ; (b) the influence of sex and age 
upon the natural history of the disease; and (c) the 
duration of the symptoms when treatment began, and 
its effects in relation to this factor and the natural 
history of the disease. 


The use of hydrocortisone combined with 
manipulation under anaesthesia together with physical 
methods was found to relieve symptoms more 


effectively than oral cortisone combined with physical 
methods in the early phase of periarthritis of the 
shoulder. 


Hydrocortisone as used in this trial reduced the total 
disability period in comparison with physical methods 
with or without oral cortisone. 


In this trial oral cortisone did not improve upon the 
results obtained by physical methods alone in reducing 
the total disability period. 


We are grateful to Mr. B. H. Burns and Mr. R. H. 
Young for permission to include their patients in this trial. 
We thank the surgeons at present on the staff of the Royal 
National Orthopaedic Hospital, and in particular Mr. David 
Trevor, for allowing us to review patients previously under 
the care of the late Mr. V. H. Ellis. The Joint Committee 
of the Medical Research Council kindly provided the 
hydrocortisone used in the earliest cases and has throughout 
provided valuable assistance. We are specially indebted to 
Professor J. H. Kellgren and Professor A. Bradford Hill of 
that committee. 
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“The opportunities for general practitioners to travel 
abroad and meet their fellows in other lands are lamentably 
inadequate. It is sad to think that, unlike our hospital 
colleagues with travel funds to draw upon, the G.P. can only 
attend an international conference on his own initiative and 
usually at his own expense. At a time when the general 
practitioner’s contribution to medicine is becoming more and 
more important, it is inappropriate that his voice should not 
be heard at important international gatherings.”—From the 
College of General Practitioners’ Northern Home Counties 
Facalty Journal, vol. I, 1959. 
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A discrete pulmonary lesion composed mainly of 
cartilage was described by Lebert in 1845. In 1934 
Goldsworthy, from this hospital, pointed out the 
constant occurrence of epithelial elements in this lesion 
and proposed the name “ hamartoma chondromatosum 
pulmonis,” which has gained wide acceptance. The 
condition long remained a pathological curiosity, but 
the wider application of chest radiography has led to the 
discovery of an increasing number of cases. Ten cases 
have been observed in this hospital from 1954 to 1957 ; 
in the same period 58 resections for bronchial carcinoma 
have been performed. 

The natural history of these lesions is not well known, 
since they are either incidental findings at necropsy 
or, when discovered in life, are promptly excised. In 
reviewing the cases of this thoracic unit it was noted that 
in several there was evidence of continued growth during 
the adult life of the patient. The lesions therefore are 
truly neoplastic, and the term “hamartoma” seems 
hardly applicable. Following the suggestions of Adams 
(1957), the term “chondro-adenoma” is used in this 
paper. 

Most of these tummours occur in the lung parenchyma, 
but a few occur within the bronchial tree, and present 
the clinical features and pathological sequelae of 
bronchial obstruction. 

The present series comprises eight examples of 
pulmonary chondro-adenoma and two occurring within 
the bronchial tree. 


Pulmonary Chondro-adenoma 


The significant features of pulmonary chondro- 
adenoma are summarized in the accompanying Table. 


Details of Cases 








— . , 
Case : Operative | Diameter 
No. |48¢ Site Procedure | in cm. Remarks 

1 | 56 | Lingula Enucleation 1-5 

2 | 50 | Middle lobe Lobectomy 20 No change observed 
in 5 years 

3 | 48 | Right upper lobe | Enucleation 1-0 

4 | 56 | Left lower lobe | Lobectomy 20 Clear x-ray film 8 
months before 

5 | 50 | Right upper lobe 2-0 Chest clear 7 months 
before, calcified on 

section 

6 | 16 ee oo 08s Enucleation 2°5 Grew from 1-9 cm. in 

| 14 months (Figs. 1 
and 2) 

7 | 59 | Middle lobe Nil 1-0 Present 8 years, slight 
growth. Angina 
pectoris 

8 | 64 | Left upper lobe | Enucleation 1-8 




















All patients were male. There was no operative morbidity or mortality. 


Pathology 
The tumour may occur in any lobe, but a study of 
published cases gives the impression they are commoner 
in the lower half of the chest. Although the tumours 
vary in size from a few millimetres in diameter 


(McDonald, Harrington, and Clagett, 1945) to a mass 
nearly filling the hemithorax (Jackson, McDonald, and 
Clagett, 1956), the majority are 1 to 3 cm. in diameter. 





They are slightly lobulated, and are so sharply 
demarcated from the surrounding lung that it is difficult 
to cut the lung without dislodging the tumour from its 
bed. 

Inspection of the cut surface gives an indication of 
the heterogeneous composition—pale-blue translucent 
cartilage, with areas of yellow fat and pink fibrous tissue, 
Although the surrounding lung may be heavily 
anthracotic, the tumour is free of pigment. 
Microscopically the tumour consists of rounded masses 
of cartilage, surrounded by a framework of connective 
tissue through which are scattered clefts of epithelium 
—cubical, flattened, columnar, or ciliated. In addition, 
varying amounts of fat, and less commonly lymphoid 
tissue, may be seen. Calcification is not uncommon, and 
ossification may also occur. 

Although in the majority of these tumours cartilage 
is the dominant non-epithelial structure, adipose tissue 
may be prominent as in the case of Brewin (1952) and 
Case 9, described below, or fibrous tissue as in the cases 
reported by Scarff and Gowar (1944). 

The existence of true chondromata—that is, devoid 
of epithelial elements—although extremely rare, must 
be admitted. Examples are those of Edling (1938) and 
Davidson (1941). 


Clinical and Radiological Features 
Chondro-adencmata are found at least three times 
more often in males. They usually occur during middle 
life ; Case 6 is one of the youngest reported. I can find 
no record of a case in childhood. 


Occasionally large tumours may cause slight 
discomfort. The vast majority are asymptomatic. 
Radiological examination shows a_ solid, sharply 
demarcated, slightly lobulated mass, with no change in 
the surrounding lung. Punctate calcification may be 
present, but often requires tomography for its detection. 


Evidence of Growth 

At least one of these tumours (Case 6) was observed 
to grow for over a year (Figs. 1 and 2), increasing in 
diameter from 1.9 to 2.5 cm. Two other cases are said 
to have had clear x-ray films previously, but these were 
not available for inspection, and the abnormality may 
have been overlooked. In the remaining case where a 
previous film is available there appeared to be some 
increase, but this could be due to technical factors. 

Similar observations have been made by others, 
including Adams (1957) and Good, Hood, and 
McDonald (1953). The latter reported 25 hamartomas, 
in five of which a previous chest radiograph had been 
normal, and one in which the lesion was observed to 
grow. 

Diagnosis and Treatment 

The differential diagnosis includes _ bronchial 
carcinoma, hydatid cyst, tuberculoma, and metastatic 
malignant disease. A certain diagnosis may only be 
made by histological examination, and, since excision is 
attended by negligible risk, this is the course usually 
followed. A guide to diagnosis may be given by the 
presence of calcification, by the rate of growth, and by 
the age of the patient. Laminated calcification is 
observed only in granulomata. Punctate calcification 
occurs in simple tumours and inflammatory conditions, 
and, more rarely, in large carcinomas. 

Although carcinomas may grow slowly, especially in 
their early stages (Rigler, 1957), a lesion known to have 
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without change in the clinical state, but 











Fic. 2 


Fic. 1 


Case 6. Chondro-adenoma of lung. Fic. 2 


Fic. |. 
adenoma, showing growth in 14 months. 


grown should be regarded as malignant. Finally, 
carcinomas are unusual below the age of 35. 

The alternative to excision is careful and repeated 
observation, which may be irksome to the patient, who 
may become introspective or who may default. Finally, 
the presence of an abnormal shadow may be a bar to 
employment or life insurance. The decision must be 
made after consideration of all these facts. 

A pre-operative diagnosis may be confirmed by the 
findings at thoracotomy. The tumour is extremely 
mobile within the lung, and recalls the sensation of a 
fibro-adenoma of the breast. If confidently diagnosed, 
enucleation may be performed and the wound in the lung 
oversewn with catgut. On the other hand, vigorous 
palpation of a carcinoma is to be avoided. 

Thus in Cases 4 and 5, both middle-aged men said 
to have had a recent normal chest x-ray film, the 
draining vein was ligated and a lobectomy performed 
because of the strong probability of carcinoma. 


Tracheo-bronchial Chondro-adenoma 


Case 9 

A cane-cutter aged 57 had suffered recurrent attacks of 
fever, with slight discomfort in the right side of the chest 
for five years. On admission he had a temperature of 
102° F. (38.9° C.), and clinical and radiological signs of 
atelectasis of the right lower lobe. Bronchoscopy showed a 
smooth pale tumour in the right lower lobe bronchus, which 
was removed endoscopically piecemeal. The lobe failed to 
re-expand, and lobectomy was recommended, but the patient 
refused and was lost to the follow-up. Histological 
examination showed fat and epithelium. 


The following case of a_ tracheal 
reported in detail because of its rarity. 


hamartoma is 


Case 10 


A clerk aged 50 was admitted urgently to the thoracic 
unit of this hospital. While on active service in 1942 the 
men in his tent had complained that he wheezed loudly 
While sleeping. His wheeze worsened slightly over 
the next fourteen years, but he had become so accustomed 
to it that it worried only the people around him. At thejr 
insistence he consulted several practitioners, who treated 
him for bronchial asthma. As treatment had no effect on 
the wheeze, and his activity was not limited, he became 
quite indifferent to it. A few weeks before admission the 
Wheeze became worse and a tracheal tumour was diagnosed 
on bronchoscopy. A portion of the tumour was removed 
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Case 6. The same chondro- 


a second attempt at endoscopic removal 
produced severe respiratory obstruction, 
and the patient nearly died. After 48 
hours his condition improved slightly 
and he was transferred to this 
unit. 

Dyspnoea, orthopnoea, stridor, and 
rib recession were still present on 
admission, but as his condition was 
improving operation was deferred until 
a full assessment could be made. Plain 
radiographs of the chest showed evidence 
of a tumour in the trachea about its 
middle; the lung fields were normal. 
Tomography showed the lesion more 
clearly. A _ histological report of the 
tissue removed indicated that cartilage 
and epithelial elements were present, 
and the nature of the tumour was 
suspected. Bronchoscopy was deferred 
until immediately before the thorac- 
otomy lest obstruction recur. 

At operation, bronchoscopy was performed under local 
analgesia. A smooth, pale, slightly lobulated tumour was 
seen in the middle of the trachea and almost occluding it. 
It was sessile and based on the right postero-lateral quadrant 
of the trachea. It seemed quite impossible to introduce any 
tube past the obstruction, and it was felt that intubation of 
the trachea above the obstruction might cause “ trapping ” 
of gas beyond it. 

A low collar incision was made low in the neck under 
local analgesia. The isthmus of the thyroid was divided 
and the trachea opened, With mobilization of the trachea 
and gentle traction several centimetres of trachea were 
drawn into the neck. The anterior incision in the trachea 
was prolonged down under cover of the manubrium to the 
middle of the tumour. With the extra room thus afforded 
a Magill tube was then passed through the glottis and guided 
into the left main bronchus. 

General anaesthesia was then induced. The manubrium 
was split and the incision carried out into the second right 
interspace. The innominate artery and the left innominate 
vein were mobilized 
and drawn down. 
The tracheal incision 
was further extended 
almost to the carina. 
The mucous mem- 
brane surrounding the 
tumour was _ incised, 
and the tumour 
removed by sub- 
mucous dissection. 
Little bleeding 
occurred. The trachea 
was closed with steel 
wire, leaving a 
Colledge tracheostomy tube in the upper part, and the right 
chest was closed, with drainage. Accumulation of blood 
and secretions caused some anxiety for 48 hours, but the 
tracheostomy tube was removed on the third day and the 
patient was discharged on the twentieth day. A portion of 
the resected tumour is shown in Fig. 3. 




















Fic. 3.—Case 10. Chondro-adenoma 
of trachea after excision. 


Endobronchial Chondro-adenoma 

Pathology.—The endobronchial type is much less 
common than the parenchymal. Paterson (1956) found 
29 cases recorded and added another. The review is not 
exhaustive and does not include, for example, four cases 
described by Price Thomas (1954), or a lipo-adenoma 
described by Brewin (1952). These tumours have 
been described in the main bronchi and all lobar bronchi. 
I have been unable to find a previous report of a case 
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of chondro-adenoma occurring in the trachea. The 
histological identity of the endobronchial and pulmonary 
types has been shown by Sutherland, Aylwin, and 
Brewin (1953). 

Diagnosis and Treatment.—The features of bronchial 
obstruction in adults—cough, wheeze, and distal 
atelectasis—must give rise to suspicion of bronchial 
carcinoma. The bronchoscopic discovery of a smooth 
pale tumour and a histological report of a benign 
tumour come as a _ welcome surprise. Whatever 
objections may be urged against the removal of an 
asymptomatic pulmonary lesion, there can be none to 
operative relief of an obstructed bronchus. Before the 
wide use of thoracotomy, endoscopic removal was 
practised ; Eicken first performed this in 1907. Carlsen 
and Kiaer (1950) removed a tumour from the left main 
bronchus in 1945, and Postlethwait, Hagerty, and Trent 
(1948) performed a left lower lobectomy for a chondro- 
adenoma of the left lower lobe bronchus with distal 
abscess. Excision of the tumour by bronchotomy is 
preferable to bronchoscopic removal, being easier, safer, 
and more precise. If the distal lung tissue has sustained 
irreversible changes it is removed also. The tracheal 
tumour described above presented unusual and difficult 
anaesthetic problems, and the means used to overcome 
them are rarely applicable. 


Nomenclature 


The name of this tumour has given rise to some 
difficulty. The word “hamartoma” has been widely 
used, but has been strongly criticized by Adams (1957). 

As originally defined by Albrecht (1904), a hamartoma 
is a tumour-like malformation (geschwulstartige 
Fehlbildung). Although Albrecht suggested that benign 
tumours—for example, fibro-adenoma of the breast— 
should be included in this class, it would appear 
preferable, following Willis (1953), to confine the term 
to a lesion which “ is present at birth ; grows only with 
the rest of the body . . . after growth ceases it remains 
unchanged for the remainder of life.” Such are 
angiomas, benign pigmented moles, and the neuro- 
fibromatous masses of von Recklinghausen’s disease. 

Pulmonary chondro-adenomata do not conform to 
this definition. I can find no record of any case 
occurring in childhood, and some at least of the 
pulmonary tumours can be shown to grow (see above). 
Those occurring in the bronchial lumen occur also only 
in adults, and must have grown after growth of the 
bronchus has ceased. Admittedly growth must be slow: 
both cases here reported have a history of obstruction 
over many years. 

The cases in the newborn reported by Jones (1949) 
and by Graham and Singleton (1953) are quite distinct 
from chondro-adenoma, and it would be preferable to 
restrict the term “pulmonary hamartoma” to these 
lesions. 

The term “ mixed tumours of the lung” was used by 
Miller (1933) and by Ehrenhaft and Womack (1952), 
who also included bronchial adenomas in this class. 
These latter, however, are structurally distinct, and 
malignant change is well known. In chondro-adenoma 
malignant change is almost unknown, although Simon 
and Ballon (1947) describe such a case. 


Adenochondroma was suggested by Brewer, Brookes, 
and Valteris (1953). 
bronchial 


Adams prefers to confine this to 


adenomas with marked chondromatous 
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metaplasia in the stroma, and, following his suggestion, 
the term chondro-adenoma has been used in this paper, 
For those other related tumours, lipo-adenoma or 
fibro-adenoma may be used. 


Summary 


The clinical and pathological features of tracheo- 
bronchial and pulmonary chondro-adenomata are 
described. 

A case of tracheal chondro-adenoma is recorded. 

These tumours occur during adult life, and may grow, 
although slowly. 

For these and other’ reasons, the term 
chondro-adenoma is preferred to hamartoma. 


I acknowledge with thanks the permission of the general 
medical superintendent and members of the thoracic staff 
to publish these cases. Mr. Ian Monk has given great 
encouragement in the preparation of this paper, Miss M. 
Simpson, the hospital photographer, is responsible for the 
illustrations. 


ADDENDUM.—Since submitting this paper further 
observations on the growth of these tumours have 
appeared in a paper, “ Growth Conditions of Hamartoma 
of the Lung,” by K. G. Jensen and T. Schigdt, in Thorax, 
1958, 13, 233. 
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Paediatrics for the Practitioner, edited by Wilfrid Gaisford 
and Reginald Lightwood, appeared in 1953-5 (3 vols.). Two 
supplements (for 1956 and 1957) have already appeared, 
and a third, for 1958, is now available (Butterworth and 
Co. (Publishers) Ltd., 140 pp.; 35s.). This comprises 
original articles on chemotherapy, behaviour disorders, 
urology, chromatography, and _ electroencephalography, 
followed by a short section containing notes on recent 
advances in paediatrics, and amendments bringing the main 
volumes up to date. 
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Medical Memoranda 








A Case of Rheumatoid Arthritis with 
Ankylosis of the Crico-Arytenoid 
Joints 
Rheumatoid arthritis has been described asit affects every 
diarthrodial joint in the body. It was only two years 
ago, however, that the first descriptions of its effect on 
the crico-arytenoid joints as an integral part of a 
generalized polyarthritis were published (Baker and 

Bywaters, 1957 ; Copeman, 1957 ; Pearson, 1957). 

These joints, although small, are highly mobile and 
are used not only in phonation but also in normal full 
respiration ; their implication may therefore result in 
hoarseness, stridor, aphonia, or a feeling of tension in the 
throat which is often increased by swallowing, speaking, 
er coughing, and by local tenderness on lateral pressure 
over the larynx. Such symptomatology, if it fluctuates, 
is generally wrongly ascribed to intercurrent colds or 
laryngitis. 

If ankylosis of the crico-arytenoid joints ultimately 
occurs these symptoms become permanent, but the 
condition at this stage is most often diagnosed as being 
due to paralysis of the recurrent laryngeal nerves 
(Darke, Wolman, and Young, 1958). 

As post-mortem examination in such cases rarely 
proves possible, the following report of a case in which 
complete ankylosis of these joints had occurred may be 
of interest. 

Case REPORT 

Amarried woman developed an acute form of rheumatoid 
arthritis at the age of 38. Her health previously had been 
good. The joints chiefly affected at the outset were the 
wrists, knees, and ankles. During a prolonged course of 
intramuscular injections of gold salts the disease subsided 
in activity and remained in a state of partial remission until 
she developed a severe attack of influenza in 1943, which 
appeared to reactivate it. After this it progressed steadily, 
involving a number of further joints. She was seen by one 
of us (A.C.E.) in 1945, by which time the arthritic lesions 
had become of the “ mutilans” type of grade 3 severity, 
and the E.S.R. was raised to 60 mm. __‘ Further treatment 
was started with gold injections, rest, splintage to knees and 
wrists, and mild physiotherapy. After this both her general 
and arthritic conditions improved to grade 2, and the E.S.R. 
fell to 20 mm., but the disease remained active. 

In 1948 she was seen again, as her arthritis had relapsed 
severely and she had developed acute laryngeal stridor. She 
complained of great pain in all the affected joints, and the 
E.S.R. was 50 mm. 

In 1951 the laryngeal stridor and _ respiratory 
embarrassment had become so severe that she was 
examined by Sir Victor Negus, who reported that the vocal 
cords were in permanent adduction, although he did not 
confirm that the crico-arytenoid joints were fixed. He 
performed a permanent tracheotomy, which gave her relief. 

Her condition remained grade 3-4 and the activity of the 
disease appeared to die down again until 1957, when, as the 
pain was less and the E.S.R. had fallen to 30 mm., she was 
admitted to hospital for rehabilitation. She improved 
considerably under this regime and with prednisone, 5 mg. 
night and morning, and was grade 3 on discharge, being 
able to dress herself partially and to move about her house 
on crutches. She maintained this status until her death from 
bronchopneumonia in February, 1958. 

At post-mortem examination of her larynx the crico- 
arytenoid joints appeared to be fused and immovable. The 
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histological appearances were those of fibrous ankylosis. 
Serial sections through the crico-arytenoid joints showed 
that the joint space had been obliterated and its site occupied 
by collagenous fibrous tissue with varying numbers of 
chronic inflammatory cells (Fig. 1). There was a marked 
infiltration of the adjacent muscle with small round cells, 
and occasional small aggregations of these were seen ; some 














Joint completely obliterated and site replaced by fibro- 
fatty tissue, with small collections of leucocytes. 


Fic. 1. 














Fic. 2.—Perivascular collections of lymphocytes in the capsular 


tissue. 


muscle fibres were degenerating and some were replaced by 
fibrous tissue; and similar but less marked changes were 
seen in the nerves. There was a well-marked subepithelial 
infiltration with small round cells, mononuclear cells, and 
occasional plasma cells, and small aggregations of these cells 
were seen in places. 
We can find no previous illustrations in the literature of 
complete rheumatoid ankylosis of the crico-arytenoid joints. 
W. S. C. Copeman, M.D., F.R.C.P. 
A. C. ELKIN, M.B., B.S. 
R. Pearce, M.D. 
Depariments of Rheumatism and Pathology, 
West London Hospital. 
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CEREBRAL RETICULAR FORMATION 


Reticular Formation of the Brain. WHenry Ford Hospital 
International Symposium. Edited by Herbert H. Jasper, 
Lorne D. Proctor, Robert S. Knighton, William C. 
Noshay, and Russell T. Costello. (Pp. 766+ xiv; illustrated. 
£5 15s.) London: J. and A. Churchill, Ltd. 1958. 


One of the most remarkable advances in knowledge ol 
the functions of the body relates to the physiological 
basis of the conscious states. As so often happens in 
science, there has been simultaneous convergence of 
interest upon it from several points—through study of 
animal behaviour, electrophysiology, anatomy, and the 
observation of the effects of disease in man. There has 
emerged the realization that there is a series of 
mechanisms in the brain-stem, stretching from the 
medulla to the third ventricle, which is essential to the 
state of alertness. These neural mechanisms occupy 
the rather amorphous space between the brain-stem 
nuclei which we as students thoughtlessly used as a 
canvas for our line drawings of human anatomical 
structures. Destruction of this ascending network of 
connexions makes the animal unresponsive, though 
otherwise normal ; stimulation of it produces a state 
of intense alertness. Furthermore, these states are 
associated with change in the electrical activity of the 
whole of both cerebral hemispheres. In man we 
have learnt that lesion of these structures causes 
disturbance of consciousness, whilst lesion of the 
hemisphere itself does not. We now think that the 
disorder of consciousness in epilepsy is also due to 
temporary dysfunction of these structures. 

In this volume are collected three dozen essays by 
most of the leading workers in this field in the world, 
but notably in America. The essays are highly 
technical, but are a source of concentrated fact for the 
physiologist, psychologist, and philosopher in neurology. 


DENIS WILLIAMS. 


CHOLESTEROL 


Biochemistry, and Pathology. 


Cholesterol. Chemistry, 
$15.) 


Edited by Robert P. Cook. (Pp. 542; illustrated. 
New York: Academic Press Inc. 1958. 


One takes up a volume devoted to a single chemical 
substance with a certain amount of misgiving, 
particularly when the substance is one of such wide 
interest as cholesterol. One cannot help feeling that a 
whole series of books could have been written about 
cholesterol, and yet here is a memorandum compressed 
to just over 500 pages including the index. It only 
requires, however, a very brief inspection to realize that 
the editor has made an exceptionally fine book. He has 
balanced the contributions from his various authors 
with the greatest skill, with the result that the reader is 
given a first-class picture of cholesterol from whatever 
angle he may care to view it. The editor has very 
wisely called in 14 collaborators in addition to himself, 
each one being an expert in the particular field. Space 
does not permit one to review each collaborator’s 
contribution separately, so I have selected for comment, 
entirely at random, one or two articles. 

The volume opens with a very tactful historical 
introduction by Henrik Dam. This covers the early 
period when chemists fought bitterly over equally 
incorrect formulae, and leads us gently to the idea of 
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correctness with the acceptance of the cyclopenteno- 
phenanthrene ring as the basic skeleton. The editor 
himself has written, in collaboration and alone, on the 
isolation and estimation of sterols and their distribution 
in organisms and in tissues, their metabolism, and so 
forth. The biological and medical side is well taken 
care of, and there is a very good section on the 
treatment of disorders of cholesterol metabolism by 
Irvine H. Page. This contains an excellent summary of 
the modern views of the relationship of hyperlipaemia 
to arterial disease. Werner Bergmann contributes a very 
thoughtful section on the evolutionary aspect of sterols, 
and there is also a chapter on the sterol requirements of 
insects and protozoa, and one on the microbial 
metabolism of steroids. This brief picture indicates the 
great value of this work, for which all, and particularly 
the editor, are to be congratulated. 
E. C. Dopps. 


A FRENCH CONTRIBUTION ON 
CHEST DISEASES 


Techniques et Thérapeutiques en Pneumologie. New Series 3. 
Under the direction of Pierre Bourgeois and J. Turiaf. 


(Pp. 247; illustrated. No price.) Paris: Expansion 
Scientifique Francaise. 1958. 
This book on clinical methods and_ therapeutic 


techniques in diseases of the chest comprises a series of 
reports from the Hépital Bichat, edited by Drs. Pierre 
Bourgeois and J. Turiaf with the collaboration of a 
number of experts in their field. Surprisingly, the book 
lacks preface or foreword, and the contributions are 
of varying quality: some are original, others reproduce 
existing studies and do not add materially to present- 
day knowledge. 

In the first contribution, by Dr. Roujeau, the use of 
radioactive isotopes in lung disease is recognized as 
limited ; the results are purely palliative and do not 
substantially alter prognosis, although they fulfil a more 
useful purpose in pleural tumours. It is acknowledged 
that in primary bronchial carcinoma these isotopes have 
been of no real value. The chapter on heart failure 
and collapse in asthma is by Dr. Turiaf, who believes 
that vigorous preventive measures at an early stage go 
far to abolish accidents of this nature, though deaths 
from asthma may occur. The place of antibiotics, 
oxygen therapy, bronchodilators, and steroid therapy is 
discussed. The value of aspirating bronchial secretions 
by means of a catheter introduced into the trachea by 
a tracheotomy in a crisis is emphasized. 

The pleural and pulmonary manifestations of 
periarteritis modosa—more accurately described as 
polyarteritis nodosa—are discussed by Dr. Turiaf. It 
is regarded—though this is questionable to-day—as a 
very rare condition whose diagnosis may be difficult. 
The classification into three groups—asthma ; acute and 
chronic pulmonary involvement ; and pleural involve- 
ment—would be accepted by English workers, though 
my own experience of cases with a respiratory illness, 
a group now classified as pulmonary polyarteritis 
nodosa, usually associated with blood eosinophilia, has 
been to find them presenting with three main types of 
illness—namely, bronchitic, asthmatic, and pneumonic 
or bronchopneumonic. The response to steroid therapy 
in certain acute and chronic forms is described and the 
variant patterns, such as Wegener’s granulomatosis, are 
noted. 

Drs. Basset and Marland survey the literature of the 
pleural and pulmonary manifestations of rheumatoid 
joint disease. They discuss the work of Warembourg, 
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Niquet. and Dubeau on 147 cases, of which 31% had 
some radiological form of pleural or pulmonary 
involvement and 22 had pulmonary fibrosis, but they 
record no cases of their own. There is a good chapter 
on clinical aspects of pulmonary embolism, its incidence, 
treatment, and the problems it raises in diagnosis. 

There are also contributions on primary bronchial 
carcinoma, the lungs in leukaemia, diseases of the 
oesophagus in relation to pulmonary involvement, the 
present-day treatment of primary tuberculous infection, 
and a discussion on cycloserine, a reserve anti- 
tuberculous drug that should be regarded only as a 
second best, owing to its high toxicity. 

The general impression left by this book is 
disappointing. Its appearance and production are 
poor, and, though the works of other writers have 
obviously been sought and are quoted throughout, 
there are no references whatsoever, and there are an 
appreciable number of misprints. It is perhaps 
forgivable to spell a foreign name incorrectly, but it 
would be helpful to the reader if the same mistake 
reappeared each time. Finally, it is something of a 
shortcoming that a book of this kind should, not- 
withstanding a certain number of line diagrams, contain 


only two x-ray illustrations. s 
PHitip ELLMAN. 


THE MEDICAL LIBRARY 

Applied Medical Library Practice. By Thomas E. Keys, 

A.B., M.A, With chapters by Catherine Kennedy, B.S., L.S., 

and Ruth M. Tews, B.S., L.S. (Pp. 495+xix Sis.) 

Springfield, Illinois: Charles C. Thomas. Oxford: Blackwell 

Scientific Publications. 1958. 

The librarian of the Mayo Clinic has elaborated several 
of his contributions to medical and library journals and 
combined them in a readable and useful book. He has 
applied his experience as the head of one of America’s 
leading medical libraries to the needs of the young 
physician who seeks to make good use of the varied 
collections in a large modern library. Much of the 
detail is mainly of American interest, such as the survey 
of representative medical libraries in the United States 
and the list of antiquarian booksellers there. 

The general chapters on the organization and 
methods of a medical library and the use of the various 
indexes to medical literature would be helpful to the 
readers in any medical library. The information here 
is too brief for practical use by librarians, though it 
points the way to improvements in method and is 
specially helpful about ways and means of acquiring 
books and journals. The later part of the book will be 
more useful to the librarian or committee member than 
to the ordinary reader. Particularly valuable from this 
aspect are Mr. Keys’s assessment of “top journal 
circulation,” and the chapter contributed by his associate 
librarian. Miss Catherine Kennedy, on abstract journals. 
Mr. Keys tabulates, in order of frequency of use, 200 
Well-known periodicals, showing that only half of these 
are in regular demand in his library. His chapters on 
bibliography, which he summarizes as “ systematic 
description of writings with verification of references,” 
and on medical history compress much thoughtful 
advice into small space. He provides lists for further 
reading and a revised version of his invaluable catalogue 
of “medical works in facsimile.” An unexpected but 
Welcome feature is the inspiring chapter on the patients” 
library by Miss Ruth Tews, the hospital librarian of 


the Mayo Clinic. W. R. LEFANU 
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BOOKS RECEIVED 


Review is not precluded by notice here of books recently receivea 


Effects of a Severely Mentally Retarded Child on Family 
Integration. Monographs of the Society for Research in Child 
Development, Vol. 24, No. 2. By Bernard Farber. (Pp. 112.) 
Lafayette, Indiana: Child Development Publications. 1959 


Clinical Obstetrics and Gynecology. Vol. 2, No. |. Spon 
taneous Abortion. Edited by David N. Danforth, M.D. 
Mensirual Disorders. Edited by C. Frederic Fluhmann, M.D 


(Pp. 256: illustrated. Annual subscription (4 numbers): $18.) 
New York: Paul B. Hoeber. 1959. 

The Treatment of Diabetes Mellitus. By Elliott P. Joslin, 
Howard F. Root, Priscilla White, and Alexander Marble. Tenth 
edition. (Pp. 798; illustrated. £6 2s. 6d.) London: Henry 
Kimpton. 1959. 

Skin Diseases in the African. By G. H. V. Clarke, M.A 
(Cantab.), M.B., B.S., A.R.L.C, (Pp. 172+ ix; illustrated. 84s.) 
London: H. K. Lewis and Co. Ltd. 1959. 

World Medical Research, Principles and Practices. By 


Harry Sutherland Gear, M.D., D.P.H., D.T.M.&H., B.Sc., F.S.S. 


(Pp. 117+xii+5. 30s.) London: Butterworth and Co. 
(Publishers) Ltd. 1959. 

Allgemeine Pathologie. Grundlagen und Probleme. By Dr. 
Erich Letterer. (Pp. 849+-xx; illustrated. DM. 69.) Stuttgart: 


Georg Thieme Verlag. 1959. 


The Acute and Chronic Peptic Lesions of the Stomach and 
the Duodenum. Their Frequency, Mutual Relation and Cor- 
relation with other Diseases. Proefschrift. By Izak Salomon 
Levij. (Pp. 104.) ’s-Gravenhage: Uitgeverij Excelsior. 1959. 


The Operation. A Minute-by-minute Account of a Heart 
Operation and the Story of Medicine and Surgery that Led Up 
to It. By Leonard Engel. (Pp. 255; illustrated. 18s.) London: 
Museum Press. 1959. 


sull’Accrescimento 
Solbiati. 
Parmense. 


Topogra fiche 
Giangranco 
l’Ateneo 


William H. L. 


M.D. (Pp. 242; 
1959. 


Richerche Morfologiche e 
Prenatale del Sistema Arterioso. By 
(Pp. 219; illustrated.) Parma: Edizioni 


Instrumentation in Anesthesiology. By 
Dornette, M.D., and Verne L. Brechner, 
illustrated. 60s.) London: Henry Kimpton. 


By H. 
illustrated. 


Merritt, M.D. 
6d.) London: 


Houston 


A Textbook of Neurology. 
93s. 


Second edition. (Pp. 765; 
Henry Kimpton. 1959, 


Therapeutic Radiology. Rationale, Technique, Results. By 
William T. Moss, M.D. With a foreword by Lauren V. 


Ackerman, M.D. (Pp. 403; illustrated. 93s. 6d.) St. Louis: 
C. V. Mosby Company. London: Henry Kimpton. 1959. 
The School Health Service. By S. Leff, M.D.; D.P.H., 


Barrister-at-Law, and Vera Leff. (Pp. 316+-viii; illustrated. 30s.) 
London: H. K. Lewis and Co. Ltd. 1959. 


The Binocular Reflexes and 


Worth and Chavasse’s Squint. 
Ninth edition by T. Keith Lyle, 


the Treatment of Strabismus. 


C.B.E.. MA., M.D... M.Chir(Cantab.), M.R.C.P(Lond.), 
F.R.C.S.(Eng.), and G. J. O. Bridgeman, M.C., M.A., M.B., 
B.Chir(Cantab.), F.R.C.S(Eng.) (Pp. 392+-viii; illustrated. 
52s. 6d.) London: Baillitre, Tindall and Cox. 1959. 

Textbook of Comparative Histology. By Warren Andrew, 
Ph.D., M.D. (Pp. 652+xix; illustrated. £6.) New York, 
London: Oxford University Press. 1959. 

The Mentally Retarded in Society. By Stanley Powell 
Davies. With the collaboration of Katharine G. Ecob. 
(Pp. 248+vi. 45s.) New York: Columbia University Press 


London: Oxford University Press. 1959. 

Operational Values in Psychotherapy. A Conceptual Frame- 
work of Interpersonality. By Donald D. Glad, Ph.D. With 
portions contributed by Virginia M. Glad. Ph.D., and Robert H. 


Barnes, M.D. (Pp. 326+xiii. 68s.) New York, London: 
Oxford University Press. 1959. 

A Synopsis of Skin Diseases. By Bethel Solomons, Jun., 
M.A., M.D., F.R.C.P.1. (Pp. 293. 30s.) Bristol: John Wright 


and Sons Ltd. 1959. 





1578 June 20, 1959 


BRITISH MEDICAL JOURNAL 


LONDON 
SATURDAY JUNE 20 1959 





RADIOIODINE IN THE TREATMENT 
OF THYROTOXICOSIS 


In many clinics partial destruction of the thyroid by 
radioiodine is now regarded as the treatment of choice 
for all but a few types of patient with thyrotoxicosis. 
For both patient and doctor it is undoubtedly the 
simplest method and the one most free from 
immediate complications. In most cases the patient 
need not be brought into hospital, and the measure- 
ments which have to be made in connexion with the 
planning of the treatment are no more time-consuming 
than the preparation required for an operation. If 
these were the only points that had to be considered 
radioiodine would by now have replaced all other 
methods of treatment in the great majority of cases. 
Unfortunately, however, it is still too early to exclude 
the possibility that the irradiation may lead to 
malignant changes in the surviving thyroid tissue 
many years after the patient has been cured. 

With **'I, the radioisotope of iodine now used, it ts 
possible to give the thyroid a radiation dose which 
may be more than 500 times the dose to the whole 
body. It is thus possible to destroy the thyroid 
without subjecting other tissues to more than a very 
small dose of radiation. The dose to the gonads, for 
instance, is less than that during fluoroscopy after a 
barium meal. The aim of treatment is not to destroy 
the whole thyroid, but to cause just enough 
irreversible damage to restore the patient to normal 
health. Various methods have been proposed for 
bringing this about. In theory, it shou!d be possible 
to cure the patient by giving repeated small doses of 


1 Williams, R. H., Towery, B. T., Jaffe, H., Rogers, W. F., and Tagnon, R., 
Amer. J. Med., 1949, 7, 702. 

* Sinclair, W. K., Abbatt, J. D., Farran, H. E. A., Harriss, E. B., and 
Lamerton, L. F., Brit. J. Radiol., 1956, 29, 36. 


* Myant, N. B., “ Treatment of Thyrotoxicosis by Radioiodine,” in 
Therapeutic Use of Artificial Radioisotopes (P. F. Hahn, editor), 1956, 
New York. 


* Beierwalter, W. H., Johnson, P. C., and Solari, A. J., Clinical Use of 
Radioisotopes, 1957, Philadelphia. 

* Quimby, E. H., Feitelberg, S., and Silver, S., Radioactive Isotopes in Clinical 
Practice, 1958, Philadelphia. 

* Blomfield, G. W., Eckert, H., Fisher, M., Miller, H., Munro, D. S., and 
Wilson, G. M., Brit. med. J., 1959, 1, 63. 

Simp . G. L., Hempel L. H., and Fuller, L. M., Radiology, 1955, 

64, 840. 
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‘7 until thyroid function is restored to the normal 
level. This is the basis of the method used by R. H. 
Williams and co-workers.' The danger of causing 
myxoedema by giving too much **'I is minimized by 
this technique, but the time needed to effect a cure 
may be unacceptably long, since it is necessary to 
wait at least six weeks before the response to each 
dose can be assessed. For this reason most workers 
now approach the problem in a different way. 

It is argued that the dose of ***I required to deliver 
any desired amount of irradiation to the thyroid can 
be predicted from the behaviour of a preliminary 
test dose. The effective amount of irradiation is 
usually taken to lie between 5,000 and 10,000 rads, 
and it is assumed that if this could be delivered to 
the thyroid it should always be possible to bring 
about a cure with a single dose of radioiodine. How- 
ever, this line of reasoning is based to some extent 
on false premises. Clinical experience has shown that 
there are wide and unpredictable variations in the 
radio-sensitivity of different thyroids. It is illogical, 
therefore, to aim at giving a precise dose of radiation 
in the individual case. There is another reason why 
the prediction method is not as objective as it may 
appear to be. When the dose of ***I required to deliver 
a given radiation dose to the thyroid is calculated, it 
has to be assumed, for want of accurate information, 
that the “I in the thyroid will be uniformly 
distributed. But autoradiographs made from 
radioactive thyroids removed at operation have 
shown this assumption to be wrong. As judged from 
the intensity of blackening on the photographic film, 
the concentration of “"I varies widely from one 
follicle to another. Owing to this patchy distribution 
of radioiodine, some sites within the thyroid will get 
a much higher radiation dose than others—it has 
been estimated that the actual dose at different sites 
may vary by a factor of more than ten times.” The 
calculated dose of radiation used in planning the 
patient’s treatment is therefore a fictitious one. 

With these considerations in mind, most workers 
now compromise between the two extremes** of 
precisely calculated and empirical dosage. The first 
dose of *"I is graded on the basis of a rough 
assessment of such factors as the size of the thyroid, 
the degree of toxicity, and the amount of nodularity. 
It is also usual to take into account a history of 
previous operations to the thyroid. Additional small 
doses are given if the patient is not cured by the first 
dose. 

It is difficult to compare the results from different 
clinics because the patients have not been chosen in 
the same way ; some workers treat all adults except 
pregnant women, whereas others select only those 
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over 45 or those for whom any other method of 
treatment would be unduly hazardous. Reports 
published recently suggest that in most clinics about 
60% of all patients given ‘*'I are cured by a single 
dose within 2 to 6 months of treatment, and that 
another 20 to 30% are cured by a second dose: few 
patients require more than three doses. The incidence 
of permanent myxoedema—the only immediate 
complication of any importance—varies between 
about 3 and 10%, and the rate of recurrence appears 
to be lower than that after surgery or treatment by 
antithyroid drugs. At present there is nothing to 
suggest that the method used for planning the 
treatment has much influence on the results. G. W. 
Blomfield and co-workers,* who give each patient a 
dose of '*'I determined by the results of a preliminary 
test dose, have obtained more or less the same results 
as E. H. Quimby and co-workers® who use a more 
empirical method. 

It is still too early to make a definite statement on 
the carcinogenic potency of ***I in humans. Cancer 
of the thyroid has been induced by **"I in rats, but 
there is no evidence of a higher incidence of this 
disease in adult patients treated with radioiodine over 
the past fifteen years than in untreated people of the 
same age and sex. There is evidence, however, that 
irradiation to the thyroid in childhood significantly 
increases the incidence of cancer of the thyroid in 
adult life.’ For this reason thyrotoxicosis in child- 
hood should not be treated by radioiodine unless the 
hazards from alternative forms of treatment are 
exceptionally great. Since radioiodine crosses the 
placenta and is taken up by the foetal thyroid it 
should not be used for the treatment of thyrotoxicosis 
in pregnancy. 





THE CHLOROTHIAZIDES AND POTASSIUM 


Eighteen months ago chlorothiazide first became 
available in Britain, and seldom has the value of a 
drug become so quickly established. At p. 1553 in this 
issue Drs. W. J. Poznanski and B. W. Cromie, writing 
from the Middlesex Hospital, describe its introduction 
as “ probably the major advance in therapeutics since 
the advent of penicillin.” Perhaps from the medical 
standpoint this claim is exaggerated, but it may well 
be true from the point of view of those patients who 
have benefited greatly from an orally administered 
diuretic which is effective in many oedematous 
conditions and which spares them the unpleasantness 
of intramuscular injections of mersalyl. 

The major undesirable side-effect of chlorothiazide 
is increased urinary excretion of potassium. This 
may induce potassium depletion with or without a 


reduction in the concentration of potassium in the 
serum.’ * This side-effect is important, but it is 
necessary to keep a proper sense of proportion about 
its frequency and its consequences. In many patients 
the diuretic effect of a single dose of 1-2 g. of 
chlorothiazide is equivalent to 2 ml. of mersalyl, and 
over-treatment should be avoided. In responsive 
patients significant depletion of potassium is un- 
common when chlorothiazide is given on only two or 
three days a week, when the dietary intake of sodium 
chloride is limited only by prohibiting the addition 
of extra salt at the table, and when supplements of 
potassium chloride are given, if treatment is 
prolonged, on the days when chlorothiazide is not 


taken. In these circumstances any fall in the serum 
potassium level is usually unaccompanied by 
symptoms. Conversely, potassium depletion is 


common in chronically oedematous patients who 
require prolonged treatment and who are often 
relatively unresponsive to chlorothiazide or to any 
other diuretic.** In this type of patient sodium is 
avidly reabsorbed in the renal tubules, and increased 
excretion of chloride is accompanied by potassium 
rather than sodium ions. Some lethargy and 
muscular weakness may develop, but the important 
consequences are an enhanced liability to digitalis 
intoxication in patients with cardiac disease, and to 
hepatic coma in patients with cirrhosis of the liver. 
Poznanski and Cromie show the importance of 
giving potassium chloride on non-chlorothiazide days 
and also report that the concurrent administration of 
an oral diuretic cannot be relied upon to influence 
favourably the potassium-losing effect of chloro- 
thiazide. Mercurial compounds enhance the diuretic 
action of chlorothiazide,’ and R. F. Pitts and his 
associates’ * have found evidence in dogs that the two 
compounds have different actions, either inhibiting 
different transport systems for the reabsorption of 
sodium or chloride, or, alternatively, inhibiting 


different sources of energy for a single transport 
1 Laragh, J. H., Heinemann, H. O., and Demartini, F. E., J. Amer. med. 
Ass., 1958, 166, 145. 


2 Bayliss, R. I. S., Marrack, D., Pirkis, J., Rees, J. R., and Zilva, J. F., 
Lancet, 1958, 1, 120. 

§ Slater, J. D. H., and Nabarro, J. D. N., ibid., 1958, 1, 124. 
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system. This combination of drugs should therefore 
be used only in patients refractory to either alone. 

Recently a derivative of chlorothiazide has been 
undergoing clinical trial. Hydrochlorothiazide is, 
on a weight-for-weight basis, more potent than 
chlorothiazide. This in itself is of no particular 
advantage unless hydrochlorothiazide has some 
superiority over the parent compound in the pattern of 
diuresis produced. There is evidence that the new 
compound has less carbonic-anhydrase inhibitory 
action than chlorothiazide, and it has been claimed that 
it promotes less or no potassium loss.*"'* However, 
increased potassium excretion has been reported from 
the U.S.A.,"* Germany," and Italy’*® : C. Bartorelli 
and his colleagues'’ show a linear relationship 
between the excretion of potassium and the dose of 
hydrochlorothiazide over a range of 6.25 to 200 mg. 
Because of this uncertainty, the two reports on hydro- 
chlorothiazide appearing elsewhere in this issue are 
welcome. Drs. C. W. H. Havard and J. C. B. Fenton 
(p. 1560) find that 100 mg. of hydrochlorothiazide 
evokes a diuresis equivalent to that of 1 g. of 
chlorothiazide (a ratio of 1:10), with a similar pattern 
of urinary electrolyte excretion. In patients with 
oedema of recent onset the therapeutic response was 
good, without exception, to both drugs, and urinary 
excretion of potassium was not materially increased 
with either. On the other hand, in patients with long- 
standing oedema and marked sodium retention, both 
drugs increased potassium excretion and no significant 
differences were observed in electrolyte excretion. 
The results obtained by Dr. Margaret M. Platts (p. 
1565) are very similar. She found that in patients with 
congestive heart failure hydrochlorothiazide is as 
effective as chlorothiazide in a ratio of 1:10. The 
excretion of sodium, chloride, and potassium was the 
same after either drug, but there was a greater loss 
of bicarbonate after chlorothiazide than after 
hydrochlorothiazide. Although no symptoms of 
hypokalaemia were induced, hydrochiorothiazide 
induced a fall in the serum potassium level in 9 out 
of 11 patients. 

Thus it appears that, with the exception of 
increased bicarbonate excretion after chlorothiazide, 
the pattern of diuresis produced by both drugs is the 
same. Increased potassium excretion may occur after 
hydrochlorothiazide, and therefore, like chloro- 
thiazide, the new drug should be given intermittently 
and the potassium intake supplemented with 
potassium chloride if treatment is prolonged. The 
maximum effective dose of hydrochlorothiazide is in 
the range of 100 to 200 mg., and, although there are 
individual variations, 100 mg. of hydrochlorothiazide 
is equivalent to | g. of chlorothiazide. 


CHLOROTHIAZIDES AND POTASSIUM Meo at 


LIVE POLIOMYELITIS VACCINE 


Three months ago we published Dr. Albert B. 
Sabin’s' detailed and authoritative assessment of the 
present position of immunization against poliomyelitis 
with live virus vaccines. In our comment’ at the time 
we said that, in view of Dr. Sabin’s remarks, the 
results of the trial of attenuated polio-virus vaccine 
which Professor J. H. Hale and his colleagues had 
been conducting in Singapore at the end of last year 
might be highly important. These results are now 
reported in the opening pages of this issue, and, both 
because of the importance of the subject and because 
of the controversy about the use of attenuated polio- 
virus vaccines, they will have to be studied with great 
care. 

The paper by Professors J. H. Hale and E. S. 
Monteiro and Drs. M. _ Doraisingham, K. 
Kanagaratnam, and K. W. Leong arrived in this office 
only shortly before this issue of the Journal went to 
press, and our comment must of necessity be confined 
to drawing attention to a piece of work that is of 
outstanding importance. The epidemic of polio- 
myelitis which occurred in Singapore during the last 
months of 1958 and the first two months of 1959 
was caused by a type | strain of the virus. The 
decision to offer attenuated type 2 vaccine was made 
after discussion with Dr. Sabin. One of the reasons 
for this decision was because it was believed that the 
presence of type 2 virus in the alimentary tract would 
interfere with the establishment of the type 1 virus 
causing the natural infection. Further, it was hoped 
that vaccination with type 2 virus would invoke 
heterologous protection against infection with type 1 
virus. 

So far as the safety of the vaccine was concerned, 
Professor Hale and his colleagues report that no un- 
toward effects followed the vaccination and no case 
of paralysis caused by infection with type 2 virus 
occurred among the children given the vaccine. In all 
about half a million children between 3 months and 10 
years of age were at risk, and nearly 200,000 of these 
were given a dose of the vaccine by mouth. Six of 
these children developed paralysis caused by the type 
| virus. Of the 300,000 children who did not receive 
the vaccine, 179 developed paralysis caused by type 
1 virus. Laboratory tests showed that after the 
vaccination campaign was well under way the type 2 
virus was spreading rapidly through the population. 
One case of paralysis caused by type 2 virus was 
found during this epidemic, but there were reasons 
for believing that this infection was caused by a 


Sabin, A. B., Brit. med. J., 1959. 1, 663. 
* Thid., 1959, 1. 700. 








JUNE 
“ wild 
Singap 

Hov 
poliom 
are SU 
ference 
Washi 


of live 


Experin 
before | 
for it in 
of Engl 
majorit 
art of si 
popular 
was crit 
who wo 
be resp 
Now 
amply fF 
emerged 
teams h 
to over 
Blalock’ 
surgery, 
have bee 
still in i 
dog. Ir 
infancy 
informa 
in the fu 
and Cor 
needed | 
therefore 
of surgi 
experime 
The e 
graduate 
on Mon 
opportur 
Intended 
Postgrad 
of the Sc 
also be o 
Institutes 
is hoped 
apparatu 
of tech 
methods. 
experime 
the nece 
techniciar 
Physiolog 
all-purpo 
In the 
Postgradt 
has been 








June 20, 1959 


LIVE POLIOMYELITIS VACCINE 


BRITISH 
MEDICAL JOURNAL 


1581 





“wild” virulent strain imported from outside 
Singapore. 

How far these results will affect current policy on 
poliomyelitis vaccination remains to be seen, but they 
are sure to receive close consideration by the con- 
ference called by the World Health Organization in 
Washington next week to discuss the whole problem 
of live polio-virus vaccine. 





EXPERIMENTAL SURGERY 


Experimental surgery had few devotees in this country 
before the second world war. There were active centres 
for it in Edinburgh and in the Royal College of Surgeons 
of England, but it is probably true to say that a large 
majority of practising surgeons believed then that the 
art of surgery had nothing to gain from it. The growing 
popularity of experimental surgery in the United States 
was criticized often at high levels, and there were many 
who would not concede that experimental surgery could 
be responsible for any important advances. 

Now the case for developing this branch of surgery is 
amply proved. Modern cardiac surgery could not have 
emerged from an era of blind manipulation if surgical 
teams had not gained their experience and learned how 
to overcome, in dogs, the dangers of their methods. 
Blalock’s operation, which heralded modern heart 
surgery, depended upon animal experiment. It would 
have been dangerous to have applied valve replacement, 
still in its infancy, to man without initial trials in the 
dog. In the field of organ transplantation, still in its 
mfancy also, we have had to depend for basic 
information on animal experiment. If British surgery is 
in the future to hold its own with the best of American 
and Continental surgery, a great upsurge of interest is 
needed in the experimental field. It is encouraging. 
therefore, that in most university centres departments 
of surgery now include on their staffs men with 
experimental experience. 

The experimental surgical laboratories at the Post- 
graduate Medical School, whose opening takes place 
on Monday (see p. 1585), will greatly increase the 
opportunities for experimental surgery in London. 
Intended primarily for the Department of Surgery at the 
Postgraduate Medical School and for other departments 
of the School collaborating with it, the laboratories will 
also be open to the departments of surgery of the other 
Institutes of the Postgraduate Medical Federation. It 
is hoped to evolve a scheme whereby not only will 
apparatus and animals be provided but also a full service 
of technical help in physiological and chemical 
methods. When a grant is obtained for part-time 
experimental research, it is often difficult to arrange for 
the necessary part-time technical staff. A team of 
technicians employing most of the usual chemical and 
physiological methods should have advantages over any 
all-purpose part-time technician. 

In the past 13 years the experimental work of the 
Postgraduate Medical School’s Department of Surgery 
has been done in a series of scattered laboratories—in 


the Buckston Browne Farm of the Royal College of 
Surgeons, the Royal Veterinary College, University 
College London, the Departments of Biochemistry and 
Bacteriology in the Postgraduate Medical School itself, 
and the Veterinary College at Cambridge. Now all-the 
departmental teams will come home to Hammersmith. 
Research projects will go forward as soon as the new 
laboratories are open, some of them a continuation of 
earlier work, some new. They will include research into 
the repair of valvular defects in the heart, the trans- 
plantation of organs, portal hypertension and liver 
function, the replacement of vessels by synthetic tubes, 
the prolonged perfusion of human organs removed at 
operation, the experimental production of cancer of 
the stomach in isolated gastric pouches, and an 
experimental exploration of the relationship between the 
blood groups and disease. The Postgraduate Medical 
School is to be congratulated on this fine addition to its 
Department of Surgery. 


M.O.H. 


“Back to your drains” was the rude admonition 
sometimes given to the medical officer of health by 
general practitioners in the early days of the maternity 
and child welfare and school medical services. Even 
the tuberculosis clinics would sometimes rouse the anger 
of those spoiling for a fight. But time has changed all 
that, and the joint conference held recently in London 
by the College of General Practitioners and Society of 
Medical Officers of Health showed how sincerely and 
earnestly doctors in these two branches of the profession 
are desirous of backing up each other’s work. Over 
250 members of the two organizations attended and 
more than 200 late applicants had to be turned away. 

The session on family health seemed likely to be the 
most controversial, but there were no violent disagree- 
ments. Sir Allen Daley, as chairman, said that local 
authority clinics had originally developed to fill gaps, 
and if those gaps did not now exist then their work 
should be handed back to the family doctor. Dr. Jean 
Mackintosh thought the ‘family services of local 
authorities were all still necessary and likely to be 
necessary for many years to come. As to school 
medical work, she did not believe family doctors could 
cope with all the prophylactic procedures and the 
routine medical inspections—though one M.O.H., Dr. 
H. D. Chalke, said he would be very glad to hand over 
this part of clinic work to family doctors. Dr. John 
Fry maintained that it was only the family doctor who 
could be effectively responsible for family health, but 
he needed the co-operation and assistance of the M.O.H. 
and his staff. Local authority clinics, he suggested, 
should stop competing with family doctors, who should 
run their own clinics and accept responsibility for all 
preventive medical care. Dr. Fry thought that in his 
own practice he could give a better service if he had 
the part-time assistance of a health visitor. He 
concluded by advocating a thorough revision of present 
procedures and a readiness to undertake experiments 
with new methods based on co-operation between 
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family doctors and medical officers of health. It was 
gratifying to medical officers of health to hear Dr. G. 
Swift, of Winchester, speak with enthusiasm of having 
a health visitor working in his own practice. 

Remarks made at the conference showed that general 
practitioners continued to distrust clinics because they 
might “interfere” in the relations between patient and 
doctor. Professor Fraser Brockington thought that 
clinics were still necessary for the “ vulnerable ” groups 
in the population, but Dr. Pinsent saw a solution to the 
problem in the merging of the family services now 
provided by local authorities with general practice. The 
family doctor, he said, should be given the trained 
ancillary staff that he needed. This point was well 
driven home by other speakers. 

The medical officer of health was given a pat on the 
back by Dr. R. M. S. McConaghey for successfully 
completing what he had set out to do one hundred years 
ago. But he must now set himself new goals. Some 
idea of what these might be was given in the session 
devoted to “The New Epidemiology” under the 
chairmanship of Professor Robert Platt, P.R.C.P. Dr. 
G. I. Watson described the organization of epidemio- 
logical research in the College of General Practitioners. 
Over 600 members were now on the research register, 
and their studies were based on voluntary notification 
of certain defined and unusual conditions. Dr. Watson 
advised his colleagues to make time to reflect on the 
happenings in their practices and to cultivate the 
co-operation of fellow research workers. 


MORE HIGH-VOLTAGE RADIOTHERAPY 


Ten more linear accelerators are to be provided in 
England and Wales from Government funds so as to 
extend treatment by high-voltage x rays. The decision 
to provide them accords with a recommendation of the 
Central Health Services Council's Cancer and 
Radiotherapy Advisory Committee,’ though the 
committee wanted 12 more “within the next few 
years.” Scotland, where one is already operating, is to 
have two more. 

The delivery of x rays at several million volts is 
advantageous to the patient in several ways.” Harmful 
effects on skin and bone are reduced, and the greater 
penetrating power of these megavoltage rays allows the 
patient to receive less radiation for a given dose to the 
tumour. Enough work has been done to show that 
more equipment is needed in order that patients may 
receive the benefit of them. In addition, the proportion 
of patients with cancer will increase as the population 
ages. Consequently the Faculty of Radiologists has 
advocated the provision of more megavoltage 
apparatus.* In fact, it recommends a “ minimum 
immediate requirement” for England and Wales of 
20-30 linear accelerators, with similar requirements (in 





1 Report of the Central Health Services Council for the Year Ended 
December 31, 1958, 1959. H.M.S.O. (ls, 9d. net) 

2 Brit. med. J.. 1956, 2, 88 

3 Memorandum on the Supply of New Apparatus for Radiotherapy in 
England and Wales submitted to the Standine Advisory Committee on 
Cancer and Radiotherapy for the National Health Service, December, 


1958, 


relation to population) for Scotland and Northern 
Ireland. The Cancer and Radiotherapy Advisory 
Committee’s recommendation of 12 falls a long way 
short of that, and the Ministry’s promise of 10 a little 
lower still. Since the differences of opinion are so 
considerable, no doubt the patients’ needs will be 
examined with great care over the next year or two. 


TOBACCO AMBLYOPIA 


It is well known that amblyopia may develop in people 
who smoke a pipe, usually after a long period of 
smoking, particularly if they use a shag type of tobacco 
and indulge a taste for spirit drinking also. In rare cases 
amblyopia may occur from ingestion of alcoholic drinks 
in large quantities but without the smoking of pipe 
tobacco.! There is no record, however, of cigarette 
smoking causing the disease. 

It is interesting that J. H. Burn and colleagues? found 
an antidiuretic effect in.the experimental animal and in 
man after the administration of nicotine, and this 
antidiuretic effect was confirmed in the human subject* 
after cigarette smoking. But in pipe smokers there was 
no antidiuretic effect, and this suggests that there is some 
important difference between cigarette and pipe smoking. 
It has been suggested that nicotine is destroyed in the 
pipe, but the findings of H. W. Ling and C. B. Wynn 
Parry‘ refute this. Perhaps the difference is related to 
the fact that cigarette smoking is mainly an inhalation 
into the bronchi and lungs, whereas pipe smoking is 
often accompanied by much swallowing into the 
stomach.’ The causal agent produces amblyopia by a 
direct action on the retinal ganglion cells. 

The diagnosis of the condition is not easy unless a 
careful case history has been taken. The occurrence of 
progressive failure of central vision in an elderly man 
without any eyidence of significant intraocular disease 
is highly suggestive of tobacco amblyopia. The 
appearance of optic atrophy is seldom seen in the early 
Stages and is purely a terminal phenomenon. The 
presence of a centro-caecal scotoma in the visual field, 
particularly to red and green objects, is diagnostic of the 
condition. The main treatment is complete withdrawal 
of tobacco, and improvement in central vision should 
occur after a latent period of about four to six weeks. 
The administration of vitamin-B complex may be of 
value in speeding recovery. 


PUBLICATION OF THE B.M.J. 


Owing to the present dispute in the printing industry 
serious difficulties in the production of the British 
Medical Journal may arise after this week’s issue has 
gone to press. We deeply regret that, owing to 
circumstances outside our control, delay in, and even 
suspension of, publication may interrupt the flow of 
essential information to the medical profession. 





' Quatermass, M., Brit. J. Ophthal., 1958, 42, 628. 

* Burn, J. H., Truelove, L. H., and Burn, I., Brit. med. J., 1945, 1, 403. 

® Leishman, R., Trans. ophthal. Soc. U.K., 1951, 71, 319. 

* Ling, H. W., and Wynn Parry, C. B., Brit. J. Pharmacol., 1949, 4, 313. 
5 Greeves, R. A., Trans. ophthal. Soc. U.K., 1946, 66, 446. 
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PRINCIPLES OF MODERN STEROID THERAPY: PART I 


BY 


Cc. L. COPE, D.M., F.R.C.P. 
Physician, Postgraduate Medical School, London 


It is only in the last ten to fifteen years that the 
so-called steroids, after having a rather humble piace 
in biochemistry, have leapt to the greatest interest, 
mainly because of the dramatic influence they have 
been found to have in the treatment of a wide variety 





The natural oestrogens and androgens are variants of 
this skeleton, possessing respectively one methyl and 
two methyl groups attached to the carbon skeleton. All 
the steroids of adrenal origin differ from these 18 and 
19 carbon molecules in having a side chain containing 
two further carbon atoms. From the purely chemical 
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rheumatoid 

arthritis, the results of which led to a Nobel prize for 
all three investigators. Since then the chemistry and 
physiology of these compounds have been greatly 
developed, largely by the enthusiasm and drive of the 
pharmaceutical industry. 


Natural Steroids 


All the compounds of this group, the steroids, have 
the same basic skeleton to the molecule, which consists 
of three 6-carbon rings linked to one of 5 carbon atoms, 
the total comprising 17 carbon atoms. The various 
Steroids differ mainly in the types of groupings which 
are attached at various points to the carbon atoms of 
this skeleton. For easy reference these carbon atoms 
are numbered in a uniform manner, so that any type 
of steroid compound can be described by recording the 
names of the groupings and the numbers of the carbon 
atoms to which they are attached. 


be called A* 
pregnene or pregn-4-ene. Destruction of this double 
bond, a process very readily brought about in the liver, 
promptly removes all hormonal activity from any 
adrenal steroid possessing it. 

The second major type of change is the introduction 
of oxygen atoms or of hydroxyl groups at various points 
in the molecule. All the steroids of adrenal origin have 
oxygen atoms at carbon 3 and carbon 20. The simplest 
compound of this type is perhaps the well-known 
hormone progesterone, which is accordingly called 
pregn-4-ene-3 :20-dione, the suffix -one indicating a 
ketonic =O grouping. Progesterone is probably not 
produced in appreciable amount in the adrenal cortex 
normally. The true adrenal steroids all have an 
additional hydroxyl group attached to the 21 carbon. 
The simplest of these adrenal compounds would thus 
be one described chemically as 21-hydroxy-pregn-4-ene- 
3:20-dione. This particular compound was one of the 
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first to be synthesized and has been in use for a long 
time in clinical medicine as D.O.C. or desoxycortico- 
sterone, commonly used as an acetate in the treatment 
of Addison’s disease. 

Possessing in common all these basic modifications, 
the naturally occurring adrenal hormones have 
additional groupings. Very important is the attachment 
of a hydroxyl group to the 11 carbon atom. This results 
in corticosterone, which in some animals is one of the 
main hormones of the adrenal cortex, but in man is 
probably of secondary importance. Corticosterone is 
thus 11:21-dihydroxy-pregn-4-ene-3 :20-dione. It was 
the introduction of oxygen or hydroxyl at the 11 carbon 
atom which was the toughest problem that the 
pharmaceutical industry had to solve in the synthesis 
of the natural hormones. It led indeed to several 
exploratory expeditions, notably to West Africa and to 
Mexico, in search of natural plant sources of steroids 
already provided with this modification. More recently 
the grouping has been introduced by microbiological 
means. 

Yet one more hydroxyl group is needed, this time 
attached to the carbon 17, and we have the main natural 
hormone of the adrenal cortex, hydrocortisone, the 
potent drug whose therapeutic effects have provoked 
such wide interest. Chemically hydrocortisone can be 
called therefore either 17 hydroxycorticosterone, or 
more precisely 11:17:21-trihydroxy-pregn-4-ene-3 : 20- 
dione. 

Cortisone differs from this merely in having an 
oxygen attached to carbon 11 instead of the hydroxyl 
group. It is probable that cortisone itself is relatively 
inactive, but has to be converted first to hydrocortisone 
before it can exert its pharmacological effects. It has 
not been detected in the body, though it is present in 
the urine. It is of interest to recall that cortisone was 
first synthesized in 1946, but hydrocortisone not until 
1950. 

The extremely active hormone aldosterone, which is 
a potent natural controller of sodium and potassium 
metabolism, was discovered only in 1952, and is yet 
another variation on the same theme, having an aldehyde 
grouping on the 18 carbon atom, but no hydroxyl on 
carbon 17. 

These then are the main natural hormones produced 
in the human adrenal. It seems very likely that further 
variants remain to be discovered, and these may well 
have still more diverse pharmacological effects. 


Synthetic Steroids 


It has been said that the problem of synthesizing 
cortisone set the pharmaceutical industry its most 
complex and challenging problem. In its solution vast 
sums of money were spent on research and large 
research teams were created. When success was finally 
achieved and production became sufficiently large to 
satisfy the big demands, it was natural that the research 
momentum of these teams should be directed to an effort 
still further to improve on the pharmacological effects— 
to improve on nature, in fact. The first modification 
of this type was the introduction of a second double 
bond into the first ring, or ring A, giving A'* com- 
pounds. When hydrocortisone is modified in this way 
the result is prednisolone, and a similar change in the 
cortisone molecule results in prednisone. The 


pharmacological benefits which these changes introduced 
will be considered later. 


The next important change resulted from the discovery 
that attachment of a halogen atom to the 9 carbon atom 
increased greatly the potency of the compound. 
Comparison of the various halogen derivatives of this 
type showed that the benefit derived was least with 
iodine, better with chlorine, but best of all with fluorine. 
As a result the compound 9a-fluorohydrocortisone has 
found a valuable place in therapy. 

It was a natural further step to study the effects of 
introducing the 9a-fluoro grouping into prednisolone and 
some additional benefits have been derived. 

The attachment of methyl groups to carbon 2 and 
to carbon 6 have produced some modifications of 
therapeutic action, but the attachment of a hydroxyl 
group to the 16 carbon atom brought major advantages 
and is present in the steroid now called triamcinolone. 
Finally, the latest modification to the molecule has been 
the addition of a methyl group on carbon 16 to 9e- 
fluoroprednisolone, giving a compound of very high 
potency whose full chemical name is thus 9a-fluoro: 11: 
17 : 21-trihydroxy(16-methyl)pregn-1 : 4-diene-3 : 20-dione. 

All these steroids can be prepared either in the free 
form, the alcohols, or acetylated to give the so-called 
acetates, or as other esters such as phosphates or hemi- 
succinates. The main differences that such esterification 
makes is in solubility, especially in water. The acetates 
are in general less soluble than the free alcohols, whereas 
the hemisuccinate is much more soluble in water. This 
question of solubility affects very considerably the 
suitability for various modes of administration. 


Production in Adrenal Cortex 


Under ordinary conditions hydrocortisone, and 
probably also some _ corticosterone, are steadily 
produced in the adrenal cortex. Until recently the 
amount of hydrocortisone produced each day was a 
matter of considerable conjecture and could be 
estimated only by very indirect means. Recently, how- 
ever, the introduction of isotope-labelled hormones has 
made possible the much more direct estimation of 
production rates. In quiescent males the production 
varies from 5 to 25 mg. daily, with a mean of about 
13 mg. ; in females the range is similar, but the mean 
is about 11 mg. a day. 

The hormone pours via the adrenal veins into the 
general blood stream. The concentration of hydro- 
cortisone in the blood fluctuates during the 24 hours, 
being lowest during the night. During the day it varies 
between 5 and 25 yg. per 100 ml., with a mean of about 
16 yg. per 100 mi. This is about 1/5,000 of the 
concentration of glucose in the blood. 

The hormone is promptly destroyed in the liver by 
saturation of the double bond in ring A as the first 
important stage in the degradation. Destruction 
probably occurs also in the tissues, but much less is 
known about this. The level in the blood is thus 
determined by the balance between formation and 
destruction. From the blood the hydrocortisone diffuses 
into the other body fluids, in most of which it has now 
been identified. 

The rate at which hydrocortisone is produced in the 
resting subject varies under different conditions. Thus 
exercise probably raises it; so also does any form of 
stress or trauma such as an infection, an accident, or 
an operation. Pregnancy causes a rise in output to 
probably more than twice normal, and labour, itself 
a serious stress, causes a further rise temporarily. Why 
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raised plasma levels of hydrocortisone are needed under 
such varied conditions is not really known, but there 
is no doubt that they do greatly assist the organism to 
withstand the effects of an adverse environment. 

The general level in the blood is maintained by an 
automatic control of production in the adrenal, which 
is brought about by the pituitary hormone cortico- 
trophin. The amount of this which is secreted is 
determined by the prevailing blood level. A sudden rise 
in blood level of the hydrocortisone from any cause 
will promptly cause production of A.C.T.H. to cease, 
and as a result the adrenal cortex subsides into an 
inactivity which may indeed be complete. Administra- 
tion of any appreciable quantity of hydrocortisone, or 
indeed of any of the steroids having similar pharmaco- 
logical actions, will promptly inhibit the adrenals and 
thus stop production of endogenous hydrocortisone. 


Types of Product Available 


All the ordinary steroids available for therapeutic use 
are active when taken by mouth and are available as 
tablets. These include hydrocortisone, cortisone acetate, 
prednisone, prednisolone acetate, and the other steroids 
already mentioned. All are rapidly absorbed from the 
stomach even though some are relatively insoluble in 
water. They pass through the portal circulation and 
liver before entering the systemic blood. The level in 
the blood rises fairly rapidly, and subsides before the 
next dose, so that a somewhat irregular effect may be 
obtained. Although this is often effective enough, it 
is not quite as efficient as the intramuscular route for 
some purposes. But the oral route is best when treat- 
ment is lasting several days or weeks, and when the 
patients are well enough to ingest and retain the tablets. 

The various synthetic steroids differ widely in potency, 
and in general the dose in each tablet is designed to 
correspond approximately in activity with a 25-mg. 
tablet of cortisone acetate. 

The intramuscular route is preferable when, for 
instance, the patient is too ill to swallow, or absorption 
from the stomach is for any reason impaired. For this 
purpose special preparations are made which are usually 
composed of crystals suspended in an aqueous solution. 
When these are injected intramuscularly they form a 
depot in the muscle from which absorption is slow and 
better sustained than from the stomach. The usual 
preparation for this purpose is cortisone acetate. 

When more rapid effects are needed in an emergency, 
neither oral nor intramuscular routes are adequate, but 
the intravenous should be used. The intramuscular 
preparations cannot be used for this purpose, because 
they consist of insolubie crystals in suspension. Soluble 
preparations are essential for intravenous injection. 
The’ earliest was a solution of hydrocortisone in 10% 
alcohol, which needs to be introduced as a slow drip 
into the circulation, but more recently a hydrocortisone 
hemisuccinate has become available which is readily 
soluble in water. Ampoules in saline ready for 
immediate injection, and stab bottles of the dry powder 
teady for solution when required, are both on the market 
and both are highly effective preparations. 


Local Administration 


Apart from these general systemic methods of 
administering the steroids they may be given more 
locally to the diseased site itself. Thus they may be 
injected directly into joint cavities, and many joints 
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besides the knee have been treated in this way. The 
joint cavity is not able to convert cortisone to hydro- 
cortisone in appreciable quantity, and since cortisone 
is relatively inactive it is therefore necessary to inject 
hydrocortisone itself. In order to delay the disappear- 
ance from the joint itself and so to prolong the effect, 
the less soluble acetate is generally used, and ampoules 
of a suspension of hydrocortisone acetate crystals are 
available for the purpose. 

For direct application to mucous membranes, such 
for instance as the colon in ulcerative colitis, a soluble 
form of steroid is desirable, and the preparations made 
for intravenous injection make also particularly suitable 
enemata. 

For application to the skin topically, a variety of 
preparations are made. Ointments containing 4, 1, and 
24% of hydrocortisone in a water-miscible cream of 
vanishing type are made, and so also are lotions 
containing + to 1% of hydrocortisone. Because infection 
is common in skin diseases, many preparations are 
offered comprising a mixture of hydrocortisone in 
ointment base with one or more antibiotics, the ones 
chosen being usually neomycin sulphate, tetracycline, 
polymyxin, or bacitracin, it being claimed that local 
sensitization to these is infrequent. 

For the eye, solutions of 1% hydrocortisone acetate 
are available with or without the addition of neomycin. 

For the nose also free hydrocortisone can be 
administered as a spray, and the acetate in powder form 
can be insufflated. Nasal drops of a soluble form of 
prednisolone—the disodium  phosphate—are also 
available. 

(To be concluded.) 








POSTGRADUATE MEDICAL SCHOOL 
OPENING OF EXPERIMENTAL SURGICAL UNIT 


On Monday the President of the Royal College of 
Surgeons, Sir JAMES PATERSON Ross, is due to open a 
new Experimental Surgical Unit at the Postgraduate 
Medical School of London. 

The Unit is the realization of a 13-year-old dream. 
Since his appointment to the Chair of Surgery at the 
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To-day’s Drugs 


Correspondence 








With the help of expert contributors we publish below notes 
on a selection of drugs in current use. 


Lyovac Saluric (Merck Sharp and Dohme).—This is a 
special preparation of the sodium salt of chlorothiazide for 
intravenous injection. Each phial contains 0.5 g. chloro- 
thiazide, and should be dissolved in 18 ml. sterile water 
before being injected. The solution will cause pain and 
inflammation if allowed to leak into the tissues, and care 
must be taken to avoid perivenous infiltration; it is 
unsuitable for subcutaneous or intramuscular injection. 

Given intravenously, chlorothiazide causes a brisk diuresis 
within 15 minutes, which reaches its maximum in half an 
hour, and is usually complete in two hours. Usually the 
diuretic effect of chlorothiazide is best obtained by giving 
the drug orally, but intravenous administration is indicated 
if a patient with severe right-sided heart failure is nauseated 
or vomiting owing to hepatic engorgement and gastric 
congestion. Intravenous chlorothiazide may also be used for 
the relief of acute pulmonary congestion or oedema in 
sudden left ventricular failure causing paroxysmal nocturnal 
dyspnoea. 

N.H.S. basic price: 0.5-g. phial, 17s. 6d. 
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School, Professor IAN AiRD has planned for it. Indeed, 
in 1946, before leaving Edinburgh, Professor Aird 
commissioned privately an architectural drawing of a 
suitable two-story building. This he hung on his office 
wall in the hope that some phila thropist would see it 
and be interested. The actual plans were drawn in 1950. 
But it was 1956 before funds became available. The 
Wellcome Trust made a generous gift of £80,000 towards 
the cost, and the remaining £55,000 was provided by 
London University, through the Postgraduate Medical 
Federation. 
Laboratory Suites 

The Experimental Surgical Unit occupies the fifth, sixth, 
and eighth floors of the impressive nine-story building 
illustrated. It will be closely linked with other units housed 
there. These include three Medical Research Council Units 
—the Radiotherapeutic Research Unit with its linear 
accelerator and cyclotron, and two units concerned respec- 
tively with microbial genetics and radio-histopathology— 
and the Postgraduate Medical School’s Department of 
Isotope Chemistry. 

On the fifth floor there is a reception office, workshop. 
biochemical laboratories, two suites of laboratories for the 
lecturers in experimental surgery and in surgical physiology, 
three other experimental laboratories, a library, pathology 
laboratory, conference room, offices, etc. On the sixth there 
are two operating theatres of a design and construction 
which matches any modern hospital operating room, with 
sterilizing room, anaesthetic room, x-ray and dark rooms, 
and dressing rooms. A unique feature of this floor is a 
central recording room in which will be housed the elaborate 
electronic instruments now indispensable in the recording of 
physiological processes. Impulses can be brought by wire 
from any room in the building to be centrally recorded. On 
this floor also there is a large experimental laboratory for 
non-survival experiments. All isotope work will be done by 
arrangement with the Medical Research Council in their 
radio-histopathology laboratories on the seventh floor. 

On the eighth floor there is accommodation for large 
animals. The kennels are particularly commodious and 
well planned. On this floor also there are kitchens and 
rooms for the storage of food and bedding, an isolation 
room, and a dressing room, On the roof there is a large 
exercise yard for animals. The view from the roof is 
probably unparalleled in West London. 


Conjoined Twins 

Sir,—I was interested in the suggestion of Professor 
Ian Aird (Journal, May 23, p. 1313), on which you 
comment in your annotation (p. 1337), that the frequency 
of conjoined twins may be particularly high in Nigeria, 
It is known that the binovular twinning rate is also very 
high in Nigeria, at least among the Yoruba. Thus 
Lawson reports that among 13,423 booked maternities 
at the Adeoyo Hospital, Ibadan, in the period 1953-6, 
there were 603 twin maternities of which 268 were 
unlike-sexed and 335 like-sexed. (Data for 1953-4 are 
from Lawson and Lister, 1955'; data for 1955-6 are 
from J. B. Lawson, personal communication.) Weinberg’s 
method of calculation gives binovular and uniovular 
twinning rates of 40 and 5 per thousand respectively, 
compared with rates of about 8 and 4 per thousand 
among Europeans. Patients at the Adeoyo Hospital are 
mostly Yoruba, and it is thought that there is little or 
no selection among booked as opposed to emergency 
cases. Twinning rates for other Nigerian tribes are not 
available, and may in any case have no connexion with 
the aetiology of conjoined twins, but it would seem 
worth while to record these figures in this connexion.— 
I am, etc., 


Dept. of Social and Preventive Medicine, 
University of Manchester. 


M. G. BULMER. 


REFERENCE 
' Lawson, J. B., and Lister, U. G., Clinical Report of the 
Department of Obstetrics, University College, Ibadan, April 
1, 1953-Dec. 31, 1954, 1955. Ibadan. 


Cushingoid Reaction to Triamcinolone 


Sir,—Triamcinolone was introduced in 1957 at the 
International Congress on Rheumatic Diseases in 
Toronto.! Interest in this new steroid has been 
stimulated by the maker's statement (1958) that side- 
effects such as oedema, hypertension, sodium retention, 
and hirsutism were minimal. The patient may lose 
weight from increased sodium excretion.?, However, 
the patient described below showed acute cushingoid 
features with oedema within five weeks of starting 
therapy on a minimal dosage. 

A female patient aged 42 years was first seen in 1950 with 
rheumatoid arthritis. Moderate doses of salicylates and 
vitamin C did not effect prolonged improvement, and large 
doses of salicylates caused gastric irritation and other 
side-effects. In April, 1957, 
whilst still on salicylates and 
oral iron she was just able to 
walk painfully around the 
house and had not been 
outside for five years. She 
was given a short course of 
chloroquine phosphate B.P. 
with temporary improvement 
before this preparation also 
caused side-effects. 

In November, 1958, her 
symptoms worsened and 
there was painful deformity 
of hands and wrists, with 
involvement of the knees 
and the temporo-mandibular 
joints. Finally it was 
decided to try triamcinolone, and therapy was commenced 
on the recommended dosage of 16 mg. daily in four divided 
doses for a period of five days. Dosage was gradually 
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reduced by decrements of 2 mg. every two days, and she was 
stabilized on a dosage of 8 mg. daily (2 mg. four times 
daily). 

Improvement in the rheumatoid arthritis was dramatic. 
She now managed her ordinary housework comfortably and 
for the first time in many years she was able to walk outside. 
The improvement continued and she was seen at 34-day 
intervals. 

Five weeks after commencing treatment she noticed an 
increase in weight and a change in facial appearance. 
Examination disclosed a typical “ moon-shaped ” face with 
pitting oedema of forehead (see Fig.). The blood pressure 
at the start of treatment was 130/80, but this was now 
raised to 160/100. There was also oedema of arms and 
legs and she showed moderate euphoria. The serum 
sodium, potassium, and chloride, and the results of an oral 
glucose tolerance test, were within normal limits. The 
dosage of triamcinolone was gradually reduced to 4 mg. 
daily, which did not completely relieve the symptoms of 
her rheumatoid arthritis compared with the former level 
of 8 mg. daily. The “moon face” has diminished but has 
not entirely regressed even after four weeks on this reduced 
dosage. The oedema of arms and legs completely 
disappeared, but some euphoria remains. 

This case shows that even with a low dosage of 
triamcinolone cushingoid features may develop. Hart? 
has shown that triamcinolone also exacerbates peptic 
ulcer symptoms. Caution is therefore urged in the use 
of this steroid.—We are, etc., I. McLEAN Barrp. 


Barnsley, Yorks N. M. Piercy. 
REFERENCES 
' Freyberg, R. Berntsen, C. A., Hellman, L., and Gallagher, 
BAT on of the 9th International Congress on 


Rheumatic Diseases, 1957, p. 79. 
* Freyberg, R. H., —e C. A., and Hellman, L., Arthr. and 
Rheum., 1958, 1, 215. 
* Hart, F. D., Gaktinn J. R., and Burley, D., Lancet, 1958, 2, 
495 
Skin Disinfection 
Sin—We read your annotation (Journal, May 30, 
p. 1398) on skin disinfection with interest. We have 


been testing disinfectants and obtained the following 
results : 


Solutions of “hibitane” (chlorhexidine diacetate) 0.5% 
(1/200) in 70% spirit, hibitane 0.5% (1/200) and 10% 
formaldehyde in 70% spirit, “iodevan” (conc.) and a 1/10 
dilution of iodevan were tested against a series of organisins. 
Resistant strains of Staphylococcus aureus (coagulase 
positive), an aerobic spore bearer, Pseudomonas pyocyanea, 
a coliform bacillus, proteus, and Clostridium tetani were 
chosen (resistant to 1/80 phenol at 5 minutes and 1/90 
phenol at 15 minutes). They were incubated in broth at 
37° C. for three successive days before use. 

Screening tests were done by inoculating 50 ml. sterile 
broth, first with a loopful of antiseptic and then with the test 
organism and incubating for 48 hours. No growth indicated 
a carry-over reaction of the antiseptic inhibiting growth. It 
was found that with Staphylococcus aureus and an aerobic 
spore bearer, using hibitane 0.5% (1/200) in 70% spirit and 
hibitane 0.5% (1/200) and 10% formaldehyde in 70% spirit, 
@ carry-over reaction was present, and thus in these two 
IMmstances the concentration of hibitane used was 0.05% 
(1/2,000). 


Five ml. antiseptic and 0.5 ml. test organisms were 
thoroughly mixed by shaking. With a standard loop and at 
fixed times (see Table) 50 ml. of sterile broth was inoculated, 
Controls were also set up and both incubated for 48 hours 
at 37° C. The bottles in which no growth occurred were 
reinoculated with the test organisms to recheck for any 
carry-over reaction of the antiseptic. 


it was found that hibitane in spirit and hibitane with 
formaldehyde in spirit gave the same results except in the 
case of the spore bearers, where the latter was more 
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efficient. Also the iodevan (conc.) and a 1/10 dilution 
of iodevan gave the same results. Keeping the hibitane 
and formaldehyde solution for one month had no effect 
on its antiseptic properties.—We are, etc., 


M. J. MEYNELL. 


The General Hospital, 
se M. P. HENDERSON 


Birmingham, 4 


Sir,—Without in any way suggesting that the careful 
preparation of the skin before injection is not necessary 
in hospital, it may be of interest to record that during 
37 years in general practice I never prepared the skin in 
any way whatever (except when, very rarely, I wished to 
impress the patient), and never had any trouble. Further- 
more, I only sterilized the syringe by rinsing it out 
repeatedly with boiling or near-boiling water. The 
doctor I joined, 20 years my senior, did not even go so 
far as that, but only rinsed out the syringe successively 
in two cups of hot water. He did have one septic arm 
in the 44 years I was with him. 

It is impossible to believe that he and I were just lucky 
over so many years. Surely the answer is that patients 
develop an immunity to their own bacterial flora, and in 
general practice ordinary care and cleanliness on the part 
of doctor and nurse is enough to avoid the chance of 
introducing foreign bacteria to which the patient has 
little or no immunity. It is obvious, of course, that the 
results would be very different if the doctor were a 
carrier of virulent bacteria, but would such an 
unfortunate individual be suitable for general practice 
even with the most stringent precautions ?—I am, etc., 


Bracknell, Berks. L. G. Jacos. 
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Breast Abscess 

Sin,—We were interested to read the paper on breast 
abscess by Mr. I. C. S. Knight and Mr. B. Nolan 
(Journal, May 9, p. 1224). We have investigated this 
problem recently when dealing with an epidemic of 
breast abscess in a hospital in the south of England. 
We were especially interested in studying the aetiology 
of breast abscess, and to this end serial swabs were 
taken from the nares and the vagina of each mother 
admitted to the maternity unit and from the nares of 
all the babies delivered. 

Colbeck' first drew attention to the importance of 
correlating the type of organism found in a baby’s nose 
with that infecting its mother’s breast while investigating 
160 cases of breast abscess occurring in Winnipeg in 1949. 
His pioneer paper repays careful study to-day in the light 
of the increasing problems of resistant strains of 
staphylococci in hospitals everywhere. We were surprised 
also to find no reference to the phage-typing of 
staphylococci in Mr. Knight and Mr. Nolan’s paper, as this 
is surely of fundamental importance in investigating this 
condition. 

As stated in your annotation (Journal, May 16, p. 
1288), “the infections were associated with heavy 
colonization of the baby’s nasopharynx with organisms 
of the same type as those cultured from the abscess 
but differing from those carried in the mother’s nares.” 
This has been our experience also, but we could find no 
further details in the Edinburgh paper to support this 
important statement. Perhaps the authors could give 
us further information from their own researches. 

We agree wholeheartedly with the conclusions drawn 
at the end of*their paper, especially that measures 
should be taken to prevent colonization of the baby 
by antibiotic-resistant staphylococci. The practical 
application of this dictum is, however, far from easy, 
and we would be interested to hear of the experiences 
of others in this important matter.—We are, etc.. 

D. H. K. Sorrtau. 


G. W. HAtTcHeR. 


St. George’s Hospital. 
London, S.W.1 


Paddington General Hospital, 
London, W.9. 
REFERENCE 


* Colbeck, J. C., Canad. med. Ass. J., 1949, 61, 559. 


Medical War Crimes 


Str,—I was shocked to read in the Sunday Times of 
June 7 that about 30 German doctors, including the 
notorious Dr. Herta Oberheuser, who took part in 
experiments on human beings under the Nazi regime, 
are still in practice in Germany. 

I feel that the profession in this country shou!d make 
the strongest protest to the German Medical Association. 
If this fails to produce a result it should be seen what 
further action could be taken to express our feelings. 
This is not a case of just a few bad people stigmatizing 
the majority : so long as these doctors remain in practice 
the majority are conniving at their crimes and therefore 
are morally approving them.—I am, etc., 

Exeter, Devon. MICHAEL E. M. Cook. 
Medicine on Television 

Sirn,—Dr. W. R. D. Fairbairn’s impassioned tirade 
against medical television programmes (Journal, May 
23, p. 1348) draws attention once again to the great 
importance of this subject. His invective may be 
amusing, but is such sarcasm—exaggerated to the point 
of absurdity—really likely to be helpful ? Television is 


here to stay, whether we like it or not. Its influence is 
bound to become even greater on the general public as 
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time goes on. Already in America, I believe, one can 
watch it all day if one wants to (with a choice of several 
programmes in the big cities). 

Much of Dr. Fairbairn’s remarks, after all, could have 
been equally well applied to the popular press (especially 
on Sundays) or even the cinema and the radio. The way 
to tackle the problem—and problem it certainly is—is not 
by holding up our hands in pious horror, but by making 
up our minds here and now that we must co-operate 
with the television producers as much as we possibly 
can. The public finds medical subjects interesting. The 
producers are therefore trying to cater for this interest 
—that is their job. We can help (a) by suggesting 
medical subjects suitable for television, and (b) by 
advising on how each subject should be handled. 

Dr. Fairbairn seems mostly concerned about sexual 
subjects. While these may be of interest to psychiatrists 
most of us are more concerned with medical subjects in 
general. It may not be desirable for children to learn 
the facts of life from the television screen rather than 
from their companions, but it is surely up to parents to 
hustle them off to bed at such a late hour. 

If we are sensible we will realize that we have a golden 
opportunity to educate the public in health matters if 
we set about it properly. A committee could be 
appointed for the purpose. We must discourage the 
sensational type of programme which deals with morbid 
subjects like serious illness, which always seems to 
fascinate the lay public. This sort of thing only breeds 
hypochondria—that universal time-waster in all our 
surgeries. What they need is education in positive 
health: how to keep themselves physically fit and avoid 
the unhealthy influences that lead to illness. Such 
subjects as: the importance of good food ; overeating 
and being overweight; fresh air and exercise ; worry, 
adequate sleep ; sensible clothing ; what makes the body 
function and what makes it break down, and so on. In 
fact the 101 things that make for good health and about 
which the general public is so childishly and pathetically 
ignorant. 

We must learn to live with television, but if we have 
any sense we will learn to make use of it for our own 
ends as well.—I am, etc., 

Penrhyndeudraeth, Merioneth. 


Aetiology of Disseminated Sclerosis 


Sir,—In_ their comprehensive review of _ the 
“ Actiological Aspects of Multiple Sclerosis” Drs. 
Henry Miller and Kurt Schapira favour the unitary 
hypothesis which postulates a common allergic or 
immunological basis for the whole group of disseminated 
encephalomyelitides, including multiple _ sclerosis 
(Journal, March 21, p. 737, and March 28, p. 811). To 
my mind one inadequacy of this hypothesis is that 
it is at variance with known facts concerning the 
geographical distribution of these diseases. These facts, 
as they apply to South and Central Africa in particular. 
are: 

(1) Multip!e sclerosis is very rare among all races (Asiatic, 
Bantu, and European), with the possible exception of those 
individuals who have been abroad. The rarity is of such 
degree that isolated suspected cases have been reported in 
the literature.’~* In these cases the diagnosis of multiple 
sclerosis has been made on clinical grounds and has not 
always been irrefutable. Some appear to have been 
undoubted cases of acute encephalomyelitis. Others might 
well have been sporadic examples of the heredofamilial 
degenerative diseases. Few had any characteristic history of 
remission and relapse without which, I feel, a diagnosis of 


Craup C. M. WATSON. 
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multiple sclerosis in this country is equivocal. Indeed, in effects has yet to be fully explored. It is in this connexion 


two of the cases subsequent developments have shown the 
original diagnosis to have been incorrect.* Dean’ in his 
extensive survey of hospital records found five possible cases 
among South African born Europeans. Other physicians 
are of the opinion that such cases do occur, though very 
rarely. The significant fact is that there is, to my knowledge, 
no record of a necropsy-proven diagnosis of multiple sclerosis 
in a South African patient who had never been abroad. 

(2) There seems little doubt that in South Africa multiple 
sclerosis occurs more commonly among’ European 
immigrants or those who have been abroad. Dean found 
nine such cases in his series. Some develop the disease 
overseas and subsequently have remissions in this country. 
In others the first signs of the disease have appeared years 
after their arrival in this country. 

(3) Acute disseminated encephalomyelitis and related 
syndromes occur in all races including the Bantu. My 
impression is that they are not very uncommon. 

(4) Other diseases which are thought to have their origin 
in allergic or abnormal immunological reactions (asthma, 
rheumatic fever, nephritis, etc.) are likewise common. 


This discrepancy between the incidence of the 
encephalomyelitic syndromes and that of multiple 
sclerosis is not in conformity with the unitary hypo- 
thesis. The fact that immigrants and people who have 
visited abroad may develop multiple sclerosis years 
later, when their indigenous compatriots seem immune, 
points to the operation of two factors. One of these 
would be the initiating or sensitizing factor which is only 
influential in temperate zones ; and the other a factor 
which precipitates the development of signs and 
symptoms, or provokes relapses. The latter might be 
explained on the grounds of allergy or related 
mechanisms. 

Drs. Miller and Schapira mention the suggestion that the 
greater prevalence of multiple sclerosis in cold climates is 
related to the higher incidence of upper respiratory infections 
or of vasospastic disorders. This can surely not be a 
significant factor in determining geographical incidence, since 
these conditions are not unusual in South Africa and occur 
in all races. The facts enumerated above suggest an influence 
which is more definitely localized geographically. The 
question of environment in relation to multiple sclerosis has 
been discussed at length in the literature. Nevertheless there 
are a few facets which would bear closer scrutiny in the light 
of South African experience. With the exception of studies 
concerning fat intake and those directly concerned with trace 
elements, there have been no detailed investigations of 
specific dietary constituents. It is unlikely that a pure 
dietary deficiency could be responsible, Therefore one 
would seek an agent which is, broadly speaking, toxic. 
South African diets vary considerably, but there are some 
articles which are relatively commonly consumed in Europe 
which rarely, or never, appear on South African tables. 
Examples of these are certain varieties of fish and cheese, 
cider, rabbit, beet sugar, brussels sprouts, and gooseberries 
(Ribes grossularia, not the Cape variety). It would not be 
reasonable to suggest that any of these are directly 
pathogenic, but animal and plant pathologists could probably 
quote examples of diseases, prevalent in cold climates, which 
might influence the quality of such foodstuffs. Harvesting 
methods, especially under freezing conditions, might cause 
deterioration. Contaminants might be present. One has 
only to look at the examples of ergot-, senecio-, and mussel- 
poisoning in man, “mouldy corn disease” in horses, and 
the effects of spoilt sweet clover on cattle to find analogous 
causes of disease. 

There is no lack of theories of the possible mode of action 
of such a toxic agent. The known facts regarding swavback 
in lambs, and those concerned with activation or inhibition 
of enzymatic reactions by trace metals, offer the most 
tempting field for speculation. Evidence is against any 
human nervous disease being due to pure copper deficiency, 
but the role of other trace metals in producing antimetabolite 


that dietary factors might be important. Lumsden’ has 
written that “ . . . a worthwhile line of inquiry would be a 
more careful statistical correlation of the incidence of 
multiple sclerosis with those of the mineral deficiency or 
toxic diseases in plants and animals.” This might well be 
combined with detailed historical studies of patients with 
multiple sclerosis, with particular regard to diet and food 
sources. 

It might be argued that any hypothesis invoking a 
toxic agent does not explain the long period between 
supposed exposure to the toxin and the development of 
symptoms. Evidence has recently been produced to 
show that the myelin lipids are static and have an 
extremely slow metabolic turnover.* Could it be that 
some noxious substance or chemical defect becomes 
incorporated in the myelin sheath during development, 
and only becomes manifest at a later date when some 
extra demand is made on the nervous tissue by stress, 
infection, trauma, or allergy? A further possible 
approach to the problem, also in the field of geographical 
pathology, would be the statistical correlation of the 
incidence of multiple sclerosis with other diseases of 
similar distribution. There are many diseases which 
have a peculiarly low incidence among the Bantu races. 
The peculiarity of multiple sclerosis in South Africa is 
its excessive rarity in all races. I can think of few 
diseases which exhibit this strange geographical, as 
opposed to racial, distribution —I am, etc., 


Natal, South Africa. J. E. COSNETT. 
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New Attack on Breast Cancer 


Sir,—Every new well-substantiated method to fight 
operable, metastatic, or even inoperable breast cancer 
will be welcomed by everybody, as the results of surgical 
procedure alone are so highly disappointing. The new 
method described by Mr. G. Whyte Watson and Dr. 
Robert L. Turner in your issue of May 23 (p. 1315) seems 
at first glance promising, and consists in a combination 
of the male sex hormone with a mustard-gas derivative 
called “ thiotepa ” (triethylene thiophosphoramide). May 
I be allowed, as I was the first to introduce testosterone 
in cancer therapy as far back as 1938, to put a question 
to Mr. Watson and Dr. Turner ? 

Do Mr. Watson and Dr. Turner know whether 
thiotepa increases the histamine content of the tissues, 
for it is the histamine which is anticancerogenic ? 
Histamine is the anticancer hormone, and any 
substance which prevents histamine formation, favours 
abnormal cell formation.' ? If one removes the adrenals 
and the ovaries, in order to eliminate any oestrogenic 
source in the female body, one enriches the histamine 
content in the tissues following these operations. If 
thiotepa, in itself a bone-marrow damaging substance, 
brings about histamine increase, the good results given 
by Mr. Watson and Dr. Turner, which nearly equal the 
combined testosterone and thyroid therapy followed up 
for the last ten years,* could be explained easily. If not, 
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the massive doses of testosterone seem to be the 
prerequisite of the therapy. In this case “ res rediit ad 
triarios,” and testosterones are ftriarii.—I am, etc., 


London, W.1. ALFRED ALEXANDER LOESER 


REFERENCES 
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Serum Gonadotrophin in Acne 


Sir,—I would like to record my experience with 
gonadotrophins and acne vulgaris, having in mind the 
opposing views of Dr. John H. S. Pettit (Journal, 
February 28, p. 557, and May 23, p. 1351) and Dr. E. 
Lipman Cohen (Journal, March 14, p. 715). 

Six hypogonadal males are attending the out-patient clinic 
here. Four, whose ages range from 18 to 23 years, when 
first seen had feminine body configuration, scanty body 
hair of female distribution, but with a luxuriant growth of 
hair on the head. The penis in all four was infantile and 
the testes small. Their urinary 17-ketosteroid and F.S.H. 
excretion was low and testicular biopsy showed atrophy of 
all elements. The fifth case is 45 years and is an example 
of a chromatin negative Klinefelter syndrome, while the 
sixth, 50 years, is a case of Simmonds’s disease. 

All but the fifth case received gonadotrophins as chorionic 
gonadotrophins 3,000 units and serum gonadotrophins 500 
units intramuscularly twice weekly for a period of two 
months. 

The youths all responded by increased body hair of male 
distribution, by penile development, and by experiencing 
erections. Seminal emissions became possible, although all 
were aspermic. All four developed acne vulgaris, three on 
the face, chest, and back and one on the chest and back. 
The sixth case experienced only a gratifying increase in 
sexual potential. 

It would appear that in these four adolescent males 
the gonadotrophins played some part in the production 
of the skin lesions, and that the older patient did not 
develop the condition supports the yet unexplained fact 
that acne vulgaris is peculiar to late adolescent and early 
adult life. 

I wish to thank Dr. James Ronald for permission to record 
this note. 

-I am, etc., 


Royal Northern Infirmary, 
Inverness 


WILLIAM HAMILTON, 


** Tofranil ”’ 


Sir,—I am writing to you in connexion with the letter 
on “tofranil” by Drs. W. D. Boyd and A. D. Forrest 
(Journal, April 18, p. 1043). I would like to draw your 
attention to my articles'? on this subject, the first one 
incidentally being the first English language article 
published. The two problems raised in the letter by 
Drs. Boyd and Forrest have been dealt with in these 
publications. In brief, so far as the tofranil rash is 
concerned, the incidence of this side-effect is very low : 
and, in our experience of over 300 depressed patients 
treated with this drug, at no time was it necessary to 
discontinue tofranil, and the incidence of skin rash was 
not more than 5%. As for discontinuation of tofranil, 
the experience has shown that it should be discontinued 
within 10 days, two months after an appreciable 
improvement has become discernible.—I am, etc., 


Allan Memorial Institute, 
Montreal H. AZ!Ma. 
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Attempted Suicide 


Sir,—Dr. Cyril Fox (Journal, May 9, p. 1244) makes 
the suggestion that we should report all attempted 
suicides to the local medical officer of health. Not 
many weeks ago an eminent medical jurist was reported 
as advising us to report all patients who we considered 
were unfit to drive a car. The same authority was also 
quoted as stating that “All deaths occurring in the 
kitchen or bathroom or during the child-bearing age in 
women should be regarded with suspicion” (Daily 
Telegraph, April 1). The ingestion of an overdose of 
barbiturates is by no means proof of suicidal intention. 
It seems to me that modern ideas are demanding far 
more from doctors than mere training in the diagnosis, 
treatment, alleviation, and occasional cure of disease. 
They seem to me to require a course of training at the 
Police College at Hendon or some similar institution. 

I belong to that generation of poor under-educated 
doctors whose only training was received at a medical 
school. I just cannot cope with all this new trend. I 
would suggest that a corps d’élite of medical police be 
established, with full medical and police training, and, 
of course, a little law thrown in. The members could 
have ranks and receive promotions for merit. They 
might even have special merit awards based on the 
number of cases they have successfully brought to court. 
I myself would not propose joining this corps, but would 
gladly suggest the names of a few of my colleagues who 
have a natural flair for detective work. The recent 
circular from the Minister of Health concerning the 
increase of gonorrhoea suggests to me that health visitors 
are expected to trace contacts from the clinics. A real 
professionally trained medical detective could patrol our 
towns and sea-fronts, and with observation could easily 
get promotion to the dizzy heights of a sergeant.—I am, 
ct., 


Denbury, S. Devon. JOHN V. MAINPRISE. 


Silent Perforations 


Sir,—The following two cases of perforated peptic 
ulcers may be of interest. 

Case 1.—A man aged 64 was first seen on January 28, 
1958, complaining of dyspepsia, which was relieved by two 
weeks of mist. mag. trisil. On March 19, 1959, he 
complained of pain in the right chest, and stated that he 
had had abdominal pain the previous day, which had been 
relieved by two bottles of beer. On examination there was 
a pleural rub at the right base ; temperature normal ; liver 
three fingers below the costal margin ; slight rigidity of the 
abdomen but no complaint of tenderness. Did not feel ill 
and wanted to get up. The provisional diagnosis was 
possible secondary carcinoma of liver. On March 20 the 
pleural rub was still present, and the abdominal signs were 
unchanged. Radial pulse very weak. He did not feel ill, 
and wanted to get up. Admission to hospital arranged and 
a diagnosis of secondary carcinoma of liver made. The 
patient got out of bed immediately after the visit, and 
dropped dead. The post-mortem findings were 4 
perforated gastric ulcer on the lesser curvature, subphrenic 
abscess, general peritonitis, and effusions at the bases of 
both lungs. 

Case 2.—A man aged 61 had a history of oil dermatitis 
since 1942. He was seen on September 13, 1958, with acute 
asthma but no other symptoms. On September 17 he 
developed fever and was treated with chlortetracycline. On 
September 19 he had improved. Temperature normal. On 
September 21 he had acute epigastric pain, with board-like 
rigidity ; admitted. A laparotomy was performed the same 
day and a perforated anterior duodenal ulcer found, and. 
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according to the hospital report, judging by the reaction 
around it this had probably been going on for two days. 


In the first case the abdominal symptoms were slight, 
and in the second there were none till the sudden and 


acute onset.—I am, etc., 
G. G. THYNE. 


Fareham, Hants. 


An Unusual Rectal Condition 

Sir,—Recently I came across an unusual case which 
from its nature seemed worth recording. 

One afternoon a schoolgirl, aged about 17 years, was 
admitted complaining of severe pain in the abdomen. It had 
started as a mild pain in the morning until at the time of 
admission she was groaning with pain which seemed to be 
of a continuous nature. There was nothing suggestive in 
the history. Her menses were normal, and her bowels had 
moved normally that morning. 

The admitting medical officer had recorded that there was 
considerable rigidity of the abdominal muscles and a tender 
mass could be palpated in the left iliac fossa. When I saw 
the patient a little later she was still groaning with pain. 
Her general condition was good, but her pulse was 120-130. 
The abdominal muscles were held tight, and with what little 
relaxation was possible no masses could be felt in the left 
iliac fossa. There was acute tenderness over the area. 
There was no abdominal distension, and the percussion 
note was normal. A vaginal examination was performed, as 
a greased finger could be easily introduced through the 
hymenal opening. Movements of the cervix and uterus 
caused severe pain, and through the left fornix a tense 
and very tender swelling could be palpated, which seemed 
to be fixed to the posterior aspect of the left side of the 
uterus. A rectal examination confirmed the vaginal 
findings. 

Since the general condition of the patient did not suggest 
any pelvic inflammation, a provisiona] diagnosis of atwisted 
ovarian cyst was made, and the patient was prepared for 
laparotomy. 

At laparotomy there was mild distension of the pelvic 
colon. On superficial examination the uterus, tubes, and 
ovaries appeared to be normal, but on pulling the uterus 
upwards and forwards a tense, opaque white swelling was 
seen to fill the pouch of Douglas. It was attached to the 
posterior aspect of the uterus where the broad ligament 
joined it and extended from the level of the isthmus to the 
vault of the vagina. The swelling had lifted the peritoneum 
off the floor of the pouch of Douglas and had the appearance 
of a broad ligament cyst extending posteriorly. The base 
of the left broad ligament was palpated between fingers and 
thumb in an attempt to define the extent of the cyst before 
enucleating it, when the “cyst” suddenly collapsed with a 
gurgling sound and filled up again on releasing pressure. As 
this suggested a communication with the gut, the swelling 
was traced backwards, when it was seen to join the rectum. 

The rectum was normal for the first 2 in. (5 cm.). It 
then took an acute bend upwards, forwards, and to the left, 
thus forming the main mass of the swelling in the pouch of 
Douglas. The rest of the rectum could not be palpated, as 
it was below the peritoneal level. It was not possible to 
say if this swelling was just a diverticulum opening into the 
rectum, or if it was an abnormal loop continuous with the 
rest of the rectum. There must have been a temporary 
obstruction due to kinking of the folds, which had been 
straightened out during the manipulations. As no further 
treatment was indicated, the abdomen was closed. 

Post-operatively a series of barium enema pictures were 
taken in the antero-posterior, lateral, and oblique positions. 
The lateral and oblique films caught an end-on view, and the 
shadow had the appearance of an enormously dilated 
rectum ; but the antero-posterior films clearly showed a loop 
Which was in continuity with the rectum above and ended 
in the rectal ampulla below. To show the relation of this 
abnormal loop to the uterus it would have been necessary 
to introduce a metal sound into the uterus, which did not 
seem justified. 


The diagnostic difficulties, and the danger of any 
future vaginal surgery in the absence of knowledge of 
this deformity, are obvious. I have not seen or read 
about an abnormality of this nature. I would like to 
know if any other cases have been recorded so far, and 
whether there is an embryological basis for this develop- 
mental defect—I am, etc., 


McLeod Hospital, 
Chunnakam, Ceylon. 


C. B. GANGAMMA. 


Boxing 

Sir,—Many of your readers will have noticed the 
leading article about boxing in the Lancet! and the 
treatment of the matter in most of the daily newspapers. 
According to a report in The Times of June 5 a B.M.A. 
spokesman said there was no official policy relating to 
boxing and that the subject had never come up for 
discussion in the Council. 

In the opinion of many members of the public the 
B.M.A. speaks with the official voice of the profession 
and it would be unfortunate if the impression gained 
ground that it was indifferent or silent upon this impor- 
tant question. Nor would this be altogether true, for 
in 1954 you published in the Journal a valuable 
contribution to the discussion,? followed in 1955 by 
Dr. J. C. Laurie’s letter*® and in 1957 by Dr. Macdonald 
Critchley’s article.* 

Now that so much evidence has been assembled the 
time has come for responsible organs of medical opinion 
to make the facts known, however unpopular this course 
may be. It is high time that there was an official B.M.A. 
policy on this matter. High time, too, that the Royal 
College of Physicians and the Medical Research Council 
addressed themselves to this subject. The nature of 
the financial interests involved in professional boxing 
doubtless makes this an awkward responsibility, but it is 
one that we have a plain duty to face.—I am, etc., 


Charterhouse, Godalming. J. A. Waycorr. 


REFERENCES 
' Lancet, 1959, 1, 1185. 
2 Brit. med. J., 1954, 2, 1535. 
> Ibid., 1955, 1, 227. 
* Critchley, M., ibid., 1957, 1, 357. 


Vulval Varicosities in Pregnancy 

Sir,—May I cross swords with Mr. John Stallworthy 
(Journal, May 23, p. 1351) on the treatment of vulval 
varicosities in pregnancy? I entirely agree that 
operation is undesirable and almost always unnecessary, 
but my possibly better knowledge of female clothing 
leads me to point out the disadvantages of his treatment. 

Tight-fitting elastic pants can be most uncomfortable, 
leading to sweating and irritation. They need frequent 
laundering and this makes the elastic perish—also the 
changing figure of the patient gradually pulls the pants 
away from the part where pressure is needed. I advised 
all my patients who had this condition to wear the 
largest-size sanitary pad or else to make a pad with 
wool and gauze of a comfortable size. Powder the parts 
and the pad with a fine talc and attach the pad to a firm 
waistbelt with elastic in front and behind. This can be 
changed as often as necessary and is cool and 
comfortable—and does not cause pruritus. Over many 
years I have never had to operate on a patient or 
encountered any difficulty in labour, and the condition, 
as Mr. Stallworthy says, clears up rapidly after 
pregnancy.—I am, etc., 


Isle of Mull, 
Argyll. 


BEATRICE TURNER. 
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THOMAS PULLAR, M.B., Ch.B., D.P.H. 


Dr. Thomas Pullar died at Palmerston North, New 
Zealand, on March 6. He was 85 years of age. 


Thomas Pullar was born at Perth, Scotland, on April 12, 
1873. He became a divinity student at the University of 
Edinburgh, graduated M.A., and was ordained as a minister 
in the Church of Scotland in 1900. After about seven years 
in the church (part of which time he spent in New Zealand) 
he decided to take up medicine, and re-entered Edinburgh 
University as a medical student. He had a distinguished 
academic career, and graduated M.B., Ch.B., with first-class 
honours, in 1913. After an assistantship at Crook, Co. 
Durham, he entered general practice in Carlisle. A few 
years later he was anxious to obtain a research appointment 
at Edinburgh, but found that it was not easy to re-enter 
academic medicine after some years in general practice. 
Then, after several years as a well-known and busy general 
practitioner in Grangemouth, Stirlingshire, where he was 
also medical officer of health, he purchased a smaller 
practice in Sheffield. Finally he moved to Ardrossan, 
Ayrshire, where he practised for some years. During the 
second world war he undertook work as a locumtenent 
on long-term appointments, and since then he had been living 
in retirement at West Kilbride, where his main recreation 
was golf until failing health forced him to give it up, 

By upbringing and nature he was a staunch Presbyterian 
of the old school, abstemious and frugal, highly respected 
by his patients, reserved in manner, and rather intolerant of 
social diversions ; but he had a warm human sympathy for 
those in trouble, and many people had good reason to thank 
him for acts of kindness done in an unobtrusive manner. 
He took an active part in church affairs until shortiy before 
his death. 

Dr. Pullar was married twice ; his second wife predeceased 
him by about two years. His two sons are in the medical 
profession in New Zealand. 


K. MASZADRO, M.D. 


Colonel Ksawery Maszadro, who came to Britain from 
Poland in 1940, died on April 14. He was 69 years 
of age. 

Ksawery Maszadro was born in central Poland on 
November 5, 1889, the son of an army doctor, and graduated 
M.D. at the University of Cracow in 1915. During the first 
world war he joined the Polish forces organized by Marshal 
Pilsudski and served in a famous cavalry regiment. In 1916 
he was interned by the Germans, but again joined the forces 
in the newly reconstituted Polish State in 1918 and took 
part in the war against Soviet Russia from that year until 
1921 After the war he remained in the army medical 
service and became director of the military medical college 
in Warsaw, holding that post until the outbreak of the second 
world war. He then became chief of the medical field 
headquarters of the Polish army and was responsible for 
all medical care during the short but very bitter and 
disastrous three weeks of the war in Poland. He was ordered, 
to bis great sorrow, to leave the country, and was at 
headquarters in Rumania before going to France to join the 
medical services of the newly organized Polish forces. 

After the collapse of France in June, 1940, he came to 
Scotland and was in the Polish forces medical corps, working 
in close collaboration with his British colleagues. He tried 
to adapt himself to the new circumstances, and although at 
great disadvantage, having lost all the social and material 
positions associated with his pre-war status, gave his services 
to several displaced-persons camps and worked in general 
practice in Wiltshire and Gloucestershire, work which was 
gratefully recognized by his patients. He was fortunate 


enough to be able to unite his family in England and to 
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re-establish a home, which was open to all his friends, old 
and new. Always anxious to help anyone who turned to 
him, he was pleased if he could be of service to them. His 
health forced him to retire, but he stil! tried to take an 
active interest in medicine and often acted as a locum for his 
colleagues in London, British as well as Polish doctors. In 
his nineteen years in Britain he came to appreciate the 
organization and administration of .the National Health 
Service, being himself an administrator, but it was his 
heart’s desire to return to his own country and to serve 
it as much as he was capable of doing. Unfortunately. 
for political reasons, his wishes remained unfulfilled. He 
received a number of decorations for his work from the 
Polish Government and from several other countries. He 
leaves a widow, a son, who is also a doctor, and a married 
daughter—all living in Britain—and two sisters in Poland. 


MARY R. BARKAS, M.D., M.Sc., D.P.M. 


Dr. Mary Barkas, formerly medical superintendent of 
The Lawn, Lincoln, died at Thames Hospital, New 
Zealand, after a long illness, on April 17. She was 
69 years of age. 


Mary Rushton Barkas was born at Christchurch, New 
Zealand, on September 7, 1889. After studying at the 
Victoria University College, Wellington, she obtained the 
degree of M.Sc. of the University of New Zealand in 1910. 
Later she studied medicine at St. Mary’s Hospital, London. 
and at the London School of Medicine for Women, 
qualifying M.R.C.S., L.R.C.P. in 1918. Three years later 
she obtained the London degrees of M.B., B.S., and in 1923 
proceeded to the M.D. in psychological medicine, being 
awarded the university medal. In 1922 she took the 
D.P.M. of the English Royal Colleges. After qualification 
she held the appointments of house-physician at Bethlem 
Hospital and at the National Hospital for Nervous Diseases. 
In 1924 she was awarded the Gaskell prize and medal of 
the Royal Medico-Psychological Association. She was 
appointed assistant medical officer at the Maudsley Hospital 
when it reopened in 1923, and there worked hard to apply 
the fruits of the intensive training in psycho-analysis which 
she had undergone in Vienna. From 1928 to 1933 she was 
medical superintendent of The Lawn, Lincoln. In the latter 
year she returned to New Zealand, and retired to Tapu, in 
a remote part of the North Island, north of Thames. 
W.S. D. 


D. VERNON JOHN, M.R.C.S., L.R.C.P. 


Dr. D. Vernon John, who was in partnership in general 
practice at Llanelly, Carmarthenshire, died at Morriston 
Hospital on May 7. He was 49 years of age. 

Born at Llanelly on February 28, 1910, the son of the late 
Mr. and Mrs. David John, David Vernon John was educated 
at Dolgelley Grammar School and at Downing College, 
Cambridge. Receiving his clinical training at University 
College Hospital, London, he took the London Conjoint 
diploma in 1935. He then held appointments at Cardiff 
Royal Infirmary and City Lodge Hospital, Cardiff, before 
entering the general practice at Llanelly started by his 
uncle, the late Dr. Sam Williams. A surgeon lieutenant- 
commander in the R.N.V.R., he served in the cruiser 
H.M.S. Black Prince during the second world war and took 
part in several of the northern convoys to Russia. He also 
served in the Mediterranean and the Far East. At Llanelly 
he was divisional surgeon to the St. John Ambulance 
Brigade, Treasury medical officer, and medical examiner 
for the Canadian and Australian emigration services. 


E.N.R. writes: This has*been a sad time for us at 
Lianelly. Vernon John had been ailing for nine weeks, 
and his illness culminated in a brain operation at 
Morriston Hospital from which he did not recover. His 
cheerful personality and equable temperament made him 
beloved by patients, and the large gathering which attended 
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his funeral at Felinfoel church paid tribute to the affection 
which everyone held for him. He was in single-handed 
practice until 1952, when he decided to join forces with a 
three-partner practice. We were a very happy quartet. He 
was essentially a family man, and our thoughts and 
sympathies go out to his widow, daughter, and young son. 
We also extend our condolences to his sister, Mrs. D. 
Haddon-Jones. I shall miss a loyal, cheerful, and helpful 
colleague and friend. 


H. S. CARTER, M.D., D.P.H. 


Dr. Hartley S. Carter, city bacteriologist in the health 
and welfare department of Glasgow Corporation for the 
past 11 years, died in hospital on May 14 after a few 
days’ illness. He was 71 years of age. 


Hartley Sidney Carter was born in Leeds on November 7, 
1887, the son of George Henry Carter, a building contractor. 
For several years before graduation he was on the staff 
of the pathological and bacteriological department of the 
University of Leeds. After graduating M.B., Ch.B., with 
first-class honours, in 1917, he proceeded to the M.D. four 
years later, gaining distinction. He obtained the D.P.H., with 
special commendation, at the University of Leeds in 1931. 
After graduation he held the appointments of house-surgeon 
at the Leeds Hospital for Women and Children and resident 
medical officer at Leeds Public Dispensary. During the first 
world war he served for two years as a captain in the 
R.A.M.C., being for a year in charge of the pathological 
and bacteriological laboratory of the 2nd Northern General 
Hospital with 1,000 beds. After a short period in general 
practice he held posts with the Ministry of Pensions in Leeds, 
first as senior medical officer at Beckett Park Hospital and 
subsequently as senior medical officer and deputy medical 
superintendent at Chapel Allerton Hospital, where, in 
addition to having charge of medical beds, he was in charge 
of the pathological and bacteriological laboratory. 

Dr. Carter joined the Glasgow public health laboratory as 
senior assistant bacteriologist in 1932, subsequently becoming 
deputy city bacteriologist before his appointment in 1948 to 
the post of city bacteriologist, which he held until he died. 
Early in his medical career he began to take an interest in 
pathology and bacteriology, which soon became his life work. 
He concentrated particularly on the epidemiological aspects 
of infectious disease. In Glasgow he made a special 
investigation of diphtheria and had contributed largely to 
the knowledge of its local trends and epidemiology. Having 
a wide experience of his subject, he maintained and greatly 
improved the standard of bacteriological work in the 
Glasgow public health laboratory. He was_ regularly 
consulted not only by the medical staff of the department 
but also by hospitals and by general practitioners. 

Dr. Carter was widely read and kept himself abreast of 
most aspects of medicine. He wrote extensively on medical 
references in classical literature, contributions which were 
outstanding for their content and for their clear and concise 
phraseology. A charming and helpful colleague, he had a 
youthful outlook unusual in a man of his age. His death 
has been keenly felt by his staff and by the members of the 
department. He leaves a widow to whom we extend our 
warmest sympathy.—W. A. H. 


W. D. COGHILL, M.B., Ch.B. 


Dr. W. D. Coghill, who was a leading figure in the 
medical life of Coventry for many years, died suddenly 
on May 16. He was 74 years of age. 


William David Coghill was born at Edinburgh on 
December 19, 1884, and studied medicine at Edinburgh 
University, where he graduated M.B., Ch.B. in 1907. 
After graduation he held resident appointments at the 
Carmarthen Infirmary, the Leicester Poor Law Infirmary, 
and the New Cross Infirmary, Wolverhampton, before 
taking up the appointment in 1912 of medical superintendent 


of Gulson Hospital, Coventry. At this hospital he did 
valuable service during the first world war, adding to his 
arduous duties the solution of the many difficult and 
dangerous industrial medical problems of that time, 
particularly at the important Coventry factory of White and 
Poppe. In 1918 he was invited to succeed the late Mr. 
S. A. Ballantyne in his practice in Coventry, and there he 
remained in constant service to his patients, even after his 
retirement in October, 1958. During the second world war 
he was appointed medical officer in charge of a first-aid post, 
a task which carried many serious responsibilities during 
the bombing attacks on Coventry. 


J.S. writes: Much of Dr. W. D. Coghill’s long 
professional career was devoted to an active association with 
medical affairs. He was a former chairman of the Coventry 
Division of the British Medical Association. From the 
date of inception of the National Health Service he served 
as chairman of the local medical committee and vice- 
chairman of the executive council. Previously he had 
been for many years a member of the Coventry Insurance 
Committee and chairman of the local medical and panel 


committee. In the many important duties in these and 
other medical committees his wise counsel proved 
invaluable. His sympathy and understanding of the varied 


problems affecting the younger members of the medical 
profession will be remembered by many with gratitude. In 
demeanour always calm and wise, he had an obvious 
integrity which endeared him to professional colleagues, 
patients, and all who knew him. Always a_ staunch 
supporter of Coventry City football club, he was for over 
30 years its medical officer. Golf also had been one of his 
many interests, and he was until recent years a member of 
Coventry Hearsall club. 

He married in 1912 Florence Winwood, who survives him, 
together with a son, Dr. Peter Coghill, and a daughter, Dr. 
Margaret Rudd. 


J. R. ANDERSON, M.B., Ch.B. 


Dr. J. R. Anderson, who was in general practice at 
Rotherham, Yorkshire, for many years, died on May 21 
at his home at Copdeck, Suffolk, where he had been 
living in retirement. He was 83 years of age. 


James Robertson Anderson was born in Aberdeenshire 
on October 5, 1875, a son of the manse, but his boyhood 
was spent at Sandwick, Orkney, where his father was 
minister. There he learned to fish for trout in the Loch of 
Stennes and shoot grouse on the Harray Moors. Until 
five years ago, when his health began to fail, he returned 
each August, except during the war years, to the scenes and 
sports of his boyhood. He was educated at Fochabers 
Academy and at Edinburgh University, where he graduated 
in 1898. He spent a year in postgraduate study as a 
demonstrator of anatomy and physiology in the university 
and then entered general practice as an assistant in 
Edinburgh and later in Derbyshire. He was house-surgeon 
at the Rotherham Hospital from 1900 to 1902, and was 
appointed honorary surgeon in 1907. He retired on 
December 31, 1935. From 1916 to 1919 he served in the 
R.A.M.C. as a surgeon in hospitals in Malta and France. 
He was mentioned in dispatches, and for his services to the 
French received the Médaille d’Honneur en Argent. He 
finished his Army career as commanding officer of the 58th 
Scottish General Hospital, with the rank of major. During 
the second world war he was deputy chairman of a 
recruiting board in Ipswich ; later, and up to two years ago, 
he held a similar position under the Ministry of Pensions 
and National Insurance. 

He was in general practice in Rotherham for over 30 
years, but even so he did a great deal of first-class surgical 
work at the hospital. He had a flair, almost a clinical 
instinct, for making a correct diagnosis, and was tireless in 
his work for the comfort and well-being of his patients. His 
surgical judgment was such that he knew his own 
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limitations and never hesitated to seek further advice to 
satisfy his patient and himself. He was a very busy man, 
but his love of home was such that, having accepted the 
honour of being appointed a magistrate, he would take no 
part in other civic activities. Though he retired from 
practice in Rotherham 25 years ago, his former patients 
remember him with the affection and respect due to one so 
devoted to his work, so staunch a friend and comforter in 
time of anxiety. His great success in practice was in no 
small measure due to the consistently tactful co-operation 
of his wife, to whom we extend our sincere sympathy in her 
bereavement.—E. F. 


H. J. A. CONTE-MENDOZA, M.R.C.S., L.R.C.P. 
M.R.C.0.G. 


Dr. Horacio Conte-Mendoza, professor of obstetrics and 
gynaecology in the University of Panama, died suddenly 
in London on May 21. He was 48 years of age. 


Horacio José Antonio Conte-Mendoza was a medical 
student at St. Bartholomew's Hospital and qualified 
M.R.C.S., L.R.C.P, in 1941. After working in London for 
several years he returned to his own country of Panama, 
where he became a member of the faculty of medicine in 
the University of Panama. He retained a strong affection 
and respect for Britain, and was the founder of the Society 
of Friends of Great Britain in Panama. 


Mr. DONALD FRASER writes: His many friends in this 
country will be distressed at the news of the sudden and 
untimely death of Horacio Conte-Mendoza. “Conte” was 
an outstanding character as a student at Bart’s, where after 
qualification he held a resident post in midwifery in the 
troublesome year of 1941. His old-world courtesy made him 
a great favourite with patients, and he quickly channelled his 
boundless energy and restless enthusiasm in the field of 
gynaecology, which he made his lifework with conspicuous 
success. He was proud of his English connexions, loyal 
to his friends, and a devoted practitioner of his art. He 
achieved Membership of the Royal College of Obstetricians 
and Gynaecologists in 1949, and it is sad to record that he 
had returned from Panama specifically to receive the 
Fellowship, the highest honour the College can bestow. We 
extend our sympathy to his wife and children. 


CLARENCE RUTTER, M.R.C.S., L.R.C.P. 


Dr. Clarence Rutter, a well-known general practitioner 
in East Ham, died suddenly in the London Hospital on 
June 2. He was 52 years of age. 


Clarence Rutter studied medicine at Guy's Hospital, 
qualifying in 1931. After holding the post of resident 
medical officer at Ashford Hospital, Kent, he went into 
practice in East Ham in 1933. There, because of his ability, 
conscientiousness, and interest in his patients, he soon made 
his mark and built up a large practice. During the second 
world war he served as a medical officer in the Royal Air 
Force. 

S. T. writes : The sudden death of Dr. Clarence Rutter at 
a time when he was at the height of his career is a grievous 
blow both to his patients and his professional colleagues. 
He was recognized as one who did so much to maintain 
and improve the status of general practice, for he entered 
whole-heartedly into the activities associated with his 
profession: he was a member of the British Medical 
Association, a most active member and one-time chairman 
of the local medical committee, a medical member of the 
local executive council, and he had the distinction of serving 
as a general-practitioner member on the board of governors 
of a London teaching hospital. Recently he evinced an ever- 
growing interest in the work of the College of General 
Practitioners. Clarence Rutter was a tremendous worker, 
but in spite of the time given to his extensive practice he 
showed talents in many other directions. He would certainly 
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have succeeded in the sphere of motor engineering ; he was 
a violinist of talent, and his ability as a medical witness jn 
compensation cases, in which he had considerable experience, 
showed that he would have been equally successful in the 
legal profession as well as in that in which he chose to serve 
so ably. No greater tribute can be paid to Clarence Rutter 
than to say that he gave his life to and for his profession, 
and he will long be mourned by all who were richer for 
knowing him. To his wife and children goes out our 
profound sympathy. 


WILLIAM GILCHRIST, M.B., Ch.B. 


Dr. William Gilchrist, who was in general practice at 
St. Austell, Cornwall, for many years, died recently. 
He was 80 years of age. 


William Gilchrist was born at Glasgow on April 19, 1879, 
and was educated at Glasgow High School and at Glasgow 
University, where he graduated M.B., Ch.B. in 1905. In 
the following year he entered general practice at St. Austell 
and remained there until his death, except for the period 
of his service in the first world war in India. Mesopotamia, 
and elsewhere. 


W.L.S. writes: It is a great privilege to be allowed to pay 
tribute to the memory of William Gilchrist, who for half 
a century ministered to the medical needs of his district 
and gave devoted service to St. Austell Hospital from its 
foundation. To me, Dr. Gilchrist’s passing is the end to 
an era. With his death there has slipped into history an 
aspect of life and living that in medicine as well as other 
things showed a graciousness that we now sadly lack. He 
was the first of my medical colleagues to bid me 
“welcome” on my arrival in Cornwall over thirty years 
ago. His greeting could hardly be called effusive, but, 
coming from the same rugged corner of Britain, | 
understood his type and was not dismayed. He was never 
talkative, not because he could not speak but because he 
had acquired the faculty of restraint. His greeting, 
nevertheless, was kindly and sincere. He was devoid of 
malice and guile, and sincerity was his outstanding 
characteristic. Always willing to help in trouble or 
difficulty, he gave freely of his time to anyone in need. 

First and foremost “W.G.” was a doctor with 
considerable surgical skill, but his very nature was such 
that he could not resist having an interest in all aspects of 
life and living. He took an active share in all phases of 
our everyday existence, being a founder of St. Austell 
Rotary Club and the Cornish Caledonian Society, a very 
active freemason, an ardent golfer and billiards player, and 
a founder trustee of St. Austell Hospital, where his work 
in general surgery helped to pioneer the way for surgery 
as we know it to-day. His integrity and fairness made him 
the ideal committeeman, and in this capacity he will be long 
remembered for his work for the B.M.A., in which he held 
the office of Divisional secretary and chairman for some 
time. During the last war he was chairman of the medical 
war committee of the county, and by his understanding of 
people and things was able to solve many delicate problems. 
Those of us who knew him well will recall with delight 
the picture of W.G. enjoying his Burmese cheroot 
smothered in a smoke and aroma that only he could 
tolerate for long. Much more could be said. A warm and 
trusted friend has passed beyond our vision. He needs no 
cenotaph made with hands. A well-loved physician will 
live on in the hearts of those who knew him and the many 
hundreds he befriended. 


E. C. BELL JONES, M.Ch.Orth., F.R.C.S. 
The obituary of Mr. E. C. Bell Jones was printed in the 
Journal of May 30 (p. 1416). 


D. W. F. writes: As anaesthetist to “ B.J.” ever since he 
came to Ipswich I should like to add a few words to what 
has been already written. In creating the orthopaedic 
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department as it is to-day he did tremendous lists, often 
involving most laborious surgery, in catching up with 
arrears as well as keeping abreast. During the war he very 
much wished to join the Royal Navy, but Suffolk would 
not spare him and so he worked harder than ever, hastening 
his sad departure. In his work he was a perfectionist and 
expected others to be the same, even beyond their ability. 
Yet few of us who worked for him remembered for long 
his moments of irascibility, for he never spared himself ; 
and when, after a long operation involving several radio- 
graphs, he said, “I'll accept that,” we were sure that a good 
job had been done and that we had in some measure 
contributed. Only the day before he died he was tackling a 
long list, including a particularly difficult Bankart’s opera- 
tion in a temperature of 80-90° F., and in the evening he 
returned to do an emergency. 

There can be few people in the Ipswich area who have 
not encountered “ B. J.” and still fewer who did not know of 
him. His interests were so wide and varied that he was an 
excellent conversationalist, and his anecdotes, often in 
dialect, were always entertaining. At social functions, which 
he highly enjoyed, he was always the centre of a group, but 
he could listen as well as talk. He well knew his own 
diagnosis and prognosis and used sometimes to refer to 
them, but he just kept on and finished, I believe, as he 
would have wished. 











Medico-Legal 





PRECEDENT AND THE DUTY OF CARE IN 
NEGLIGENCE 
[FRoM OUR LEGAL CORRESPONDENT] 


In a recent industrial case, the House of Lords reaffirmed 
a well-settled principle that tends to be forgotten (Qualcast 
(Wolverhampton) Ltd. v. Haynes—The Times, March 26). 
The case concerned a moulder who was burnt by molten 
metal splashing on to his foot. He knew that his employers 
kept a stock of protective spats, but he had not been 
advised or ordered to wear them, as he was an experienced 
workman. 

In a county court action by the moulder against his 
employers, the judge gave it as his opinion that in all the 
circumstances of the case there had been no negligence on the 
part of the employers. However, since there was a reported 
decision on similar facts in another case holding employers 
liable, the judge held that he was bound by precedent to 
give a decision contrary to his own view of the facts. 

On appeal, the House of Lords gave judgment in favour 
of the employers. They held that in negligence cases it is 
a question of law whether a duty of care is owed by persons 
in one class to persons in another. Thus when a court has 
held that an employer owes a duty of care to his employee— 
or a doctor to his patient—that creates a precedent on a 
point of law binding on all courts except those senior to the 
court making the decision. But the question whether that 
duty has been broken is a question of fact which should be 
left for the jury if there is one—or if the case is tried by 
judge alone, it should be decided by the judge in the way 
in which a jury would decide it: that is, the question whether 
the duty of care (once it is found to exist) has been broken 
is to be decided without regard for precedents. Whether an 
act constitutes negligence must be decided in relation to all 
the surrounding facts. No situation is precisely the same as 
another ; previous cases may therefore be cited as a guide 
only and not as a rule. 

For doctors there is this lesson: besides reaffirming the 
pertinence of differing circumstances in negligence cases, this 
decision makes it plain that advances in medicine may well 
convert yesterday’s accepted practice into to-day's 
professional negligence—and vice versa. 
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When the Commons reassembled after the Whitsun recess 
on June 2 they returned to the question of radiation risks, 
with Mr. ANEURIN BEVAN (Ebbw Vale, Lab.) asking the 
Prime Minister for the latest evidence on whether there is 
a threshold value below which there is no risk of genetic 
damage, leukaemia, or bone cancer. The PRIME MINISTER 
said it was impossible to say with certainty. 

In the House of Lords on June 4 the Mental Health Bill 
was given its second reading. : 


Treatment of Migraine 


Three M.P.s spoke about the need for investigation into 
the causes of migraine, and the work being done at the 
Putney Clinic, on June 4. Mrs. EvELINE HILL (Manchester, 
Wythenshawe, Con.) said it was estimated that between 
150,000 and 200,000 people had to take from one to three 
days in bed each week because of this disease. Many people 
had eventually found their way to the Putney Clinic and 
received considerable benefit. But the service was limited 
by the time the specialist could spend there, because his 
services were given free. What they were asking was that 
the whole question should be investigated, so that the 
treatment could be made available to all sufferers. 

Mr. D. HouGutoy (Sowerby, Lab.) asked for a report on 
investigations which the Minister of Health had said as far 
back as 1954 he would be interested to make. If they could 
be given no news, he implored the Parliamentary Secretary 
to impress on the Minister that this was a matter on which 
the House wanted him, the Medical Research Council, and 
the clinics to carry out with will and determination every 
possible research and investigation. Mr. READER HARRIS 
(Heston and Isleworth, Con.) said the Eileen Lecky Migraine 
Clinic at Putney did not make exaggerated claims, but could 
prove that in about 25% of cases there had been a complete 
cure, and in about 70% of the rest there was sufficient 
improvement to warrant continuing the treatment. In about 
5% of cases the clinic had to admit that it could do nothing. 

Mr. RICHARD THOMPSON, Parliamentary Secretary, 
Ministry of Health, said that one of the difficulties was 
that migraine was a transient illness in which no 
pathological lesion had been demonstrated. It was known 
to be associated in some cases with a temporary change 
in the cerebral blood vessels, but the cause of the change 
was still obscure. It was probable that migraine was a set 
of symptoms occurring as a result of quite different causes. 
Special attention had been given by research workers in 
London and provincial hospitals to studying the causes of 
headache. This work had included investigation into the 
anatomy and physiology of blood vessels in the brain, the 
sensory nerve pathways from the head, alterations in the 
circulation of cerebrospinal fluid, and related ophthalmo- 
logical disturbances. The clinical aspects had also been 
extensively investigated in many neurological departments. 
A number of different drugs had been tested, but none had 
been found significantly better than the present accepted 
remedies. Similar results had been obtained by workers in 
America. Research had so far been unrewarding, but to 
continue study on the lines described appeared to offer the 
best prospect of success. The specialist associated with the 
Putney Clinic had published a book on his findings, and the 
medical profession was in a position to evaluate the claims, 
and, if thought fit, to adopt any promising method of 
treatment advocated in them. The specialist’s reports, he 
added in answer to Dr. J. DicKSON MaBon (Greenock, Lab.), 
showed that he had had a number of successes, but the 
reports were not based on controlled clinical trials and 
therefore it had been impossible to make a wholly objective 
assessment of their value. 

They had considered, in relation to everything else that 
investigation elsewhere had thrown up, the claims made by 
this doctor for his own experience. On the basis of that 
their medical advisers were not satisfied that there was here 
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an effective and workable alternative to the other lines of 
treatment being followed elsewhere. While they did not 
deny that this doctor had a great reputation, it was not for 
the Minister to instruct doctors in the Health Service that 
they must adopt any particular methods of treatment. 
Doctors were free to refer their patients to this clinic, and 
indeed much of the treatment prescribed there was carried 
out by Health Service doctors. 


Pneumoconiosis Appeals 


The MINISTER OF PENSIONS AND NATIONAL INSURANCE 
stated in reply to Mr. T. BROWN (Ince, Lab.) on June 8 that 
an appeals board to which cases of suspected pneumoconiosis 
which had been turned down by the medical panels could 
be submitted was not at present practicable. Mr. BROWN 
urged that there was growing dissatisfaction with the medical 
panels and that something should be done to restore 
confidence in them. 

Mr. J. BoyD-CARPENTER said he appreciated that there was 
a widespread desire for the introduction of an appeal. The 
difficulty was that there was a very limited number of 
adequately qualified medical specialists, who were fully 
occupied on the ordinary panels. Their work would be 
much increased by the x-ray survey which the National Coal 
Board was undertaking. When that was out of the way, 
which would not be for some time, he hoped to see some 
progress made. It would be harmful to introduce a system 
of appeal on a medical matter in which the appeal would be 
to tribunals guided by medical men less qualified than those 
who determined the original question. 

Mr. J. Grirritus (Llanelly, Lab.) suggested that the time 
had come for a re-examination of the criteria on which the 
diagnosis was decided. The margin between pneumoconiosis 
and emphysema had become so narrow. Mr. Boyp- 
CARPENTER said that a great deal of work was being done 
on pneumoconiosis and emphysema and bronchitis, and at 
the present stage such an inquiry would only delay detailed 
consideration. 
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INFECTIOUS DISEASES AND VITAL STATISTICS 
Summary for British Isles for week ending May 30 (No. 21) 
and corresponding week 1958. 

Figures of cases are for the countries shown and London administrative 
county Figures of deaths and births are for the whole of England and 
Wales (London included), London administrative county, the 17 principal 
towns in Scotland, the 10 principal towns in Northern Ireland, and the 14 
principal towns in Eire 

A blank space denotes disease not notifiable or no return available. 

The tabie is based on information supplied by the Registrars-General of 
England and Wales, Scotland, N. Ireland, and Eire, the Ministry of Health 
and Local Government of N. Ireland, and the Department of Hea!th of Eire 











1959 1958 
CASES i“gigi./8 Seis e | 

fee Fi sit lefes lei gicie 

we i a vn Ziaur |aAalsizia 

Diphtheria 3 0 0 0 1 a 0 1 0 2 
Dysentery 943 83 268 8) S| 1,080, 91 128 20 1 
Encephalitis, acute 3 0 0 2 0 0 _ 
Enteric fever: | x wy 

Typhoid 0 oF of at 1 4 OF 1] 0 

Paratyphoid .. | 7 14(B)) 0 2(B) 3} OCB) 0 
Food-poisoning 280 st 14! O 177| 25, 14, 0 _ 
Infective enteritis or } | - 

diarrhoea under } 

2 years 6 19 13) 20 
Measles* 16.932 687 473 404 142] 5,248 596 167 31 il 
Meningococcal in- 

fection 24 2; 15 1 2 25 3 7 1 1 
Ophthalmia neona- 

torum 37 5 3 0 25 ! 4 0 
Pneumoniat 232 9 142 4 2 25S; 25; 018) 13 2 
Poliomyelitis, acute: | 

Paralytic 23 7) 6 gf 21 $)) | 

Non-paralytic ! 6 3} lif 0 1 7 osc 4 I 4 
Puerperal fever§ 208 9 «86410 0 1 223! 31 i 1 
Scarlet fever 675 36 66 24, 21 743, 47 84 22 2 
Tuberculosis : | | 

Respiratory 551 54; 88) 19) 581; 66 145) 21 

Non-respiratory 72 6; 17 2) 89 6 Il 2 
Whooping-cough 627; 15| 65 20| SS} 611] 31° 48 15 14 








UNIVERSITY OF LONDON 
Professor J. Z. Young, F.R.S., has been reappointed as a 
representative of the University on the board of management of 
the London School of Hygiene and Tropical Medicine for the 
three years ending December 31, 1961. 

Sir Archibald Gray and Dr. C. F. Harris have been 
renominated by the University to serve on the council of the 
School of Pharmacy for the three years ending December 31, 
1961. 

The following have been recognized as teachers of the 
University in the subjects indicated in parentheses: Royal Free 
Hospital School of Medicine, Dr. C. D, Calnan (Dermatology) ; 
Dr. H. S. Davis (Medicine); Mr. A. E. Williams (Surgery); 
and Dr. J. H. Willis and Dr. Tamsin M. Wynter (Anaesthetics). 
Institute of Cardiology, Dr. R. E. B. Hudson (Pathology); and 
Dr. E. L. McDonald and Dr. P. H. Wood (Medicine 
(Cardiology)) King’s College Hospital Medical School, Mr. 
S. R. Mawson (Oto-rhino-laryngology). London Hospital 
Medical College, Dr. J. N. Morris (Social and Preventive 
Medicine) and Dr. W. Shanks (Radiotherapy). Guy’s Hospital 
Medical School, Dr. P. H. Wright (Chemical Pathology) and 
Dr. I. Macdonald (Physiology). Institute of Child Health, Dr. 
J. M. Tanner (Physiology). 


SOCIETY OF APOTHECARIES OF LONDON 

The following candidates, having completed the final examinations, 
have been awarded the diploma of L.M.S.S.A: J. S. H. Tooth, 
J. G. Perry, J.-P. C. M. Brookes, S. A. Vanar, M. P. Sternberg, 
M. C. Gabriel, A. H. Y. Lee, D. G. Sargant, M. L. Woods, C. R. 
Sulochana, M. J. Croxson, A. E. T. Smith, D. I. Fry, W. A. 
Rosser 

M. T. C. Mower has been awarded the diploma in Mastery of 
Midwifery 

The following candidates have been awarded the Diploma in 
Industrial Health: A. L. Cairns, D. C. Curtin, D. L. de Sousa, 
P. J. Fahey, J. S. E. Gilbart, D. S. Jani, C. R. May, P. Oliver, 
D. M. Williamson 











1958 
DEATHS “3 3 E 
a s ot. Pe 
ws al A Ziw 
Diphtheria 6 08 08 oO 0 0 0 » 0 O 
Dyseniery | 0 oO | 0 0}; 60 0 
Encephalitis, acute 0 0 0 0 
Enteric fever 0 0 0 0; 0 0 0 0 
Infective enteritis or | 
diarrhoea under | | | | 
2 years 6 0 2 oO; 1 7; O 1 0 0 
Influenza oa | 9 0 0 0 0 14 2 0 0 
Measles | o oO oO Oo o 0 0 
Meningococcal in- | j 
fection | 0 l | 0; 0 | 
Pneumonia | 427! 25 21) 16) 7 364, 35' 23, 10 4 
Poliomyelitis, acute | 5 1 i OF Oo 2 0 0 0 





Scarlet fever 


Tuberculosis: | 
\ 











Respiratory f 3 3 0} 1h f2 8} 1 0 
Non-respiratory | / 68 \ 2 2 o| ols 67; L 3| 0 l 0 
Whooping-cough | 0 0 0| 0 0 0 0} 0) 0; 0 
Deaths 0-I year 299; 32| 31) 7| 12] 298 33) 32) 4 12 





Deaths (excluding | | 
stillbirths) 8,770 655] 590) 120) 162 9,170) 714| 584) 101) 155 


234; 392 





986 


20 


LIVE BIRTHS 





| 16,380 1368) 974 291| 458 | 14,846 1215 








STILLBIRTHS.. | 345) 30 22 320) 24 





* Measles not notifiable in Scotland, whence returns are approximate. 
t Includes primary and influenzal pneumonia. 
$ Includes puerperal pyrexia 
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Vital Statistics 





Week Ending May 30 
Infectious Diseases 


Areas where numbers of notifications were high in the latest 
two weeks for which figures are available. 


Week Ending 


Whooping-cough May 23 May 30 
Warwickshire 127 117 
Royal I eamington Spa } M. B. 0 32 
Warwick M.B. _... ; 0 26 
Measles 
Cambridge ... vo i 260 314 
Cambridge M.B. 93 160 
Gloucestershire ; 393 450 
Bath C.B. a 297 289 
Middlesex... sf a ae 396 484 
Potters Bar U.D. .. # 65 104 
Staffordshire ‘ : 839 915 
Stoke-on-Trent C. B. ; 156 218 
Warwickshire =e 645 595 
Birmingham C.B. : ‘ 332 372 
Yorkshire West Riding . 1,468 1,419 
Sheffield C.B. ; ; 229 284 
Glamorganshire 174 329 
Cardiff C.B. 76 135 
Dysentery 
Lancashire... 107 165 
Blackburn C.B. 18 40 
Heywood M.B. 8 11 
Middleton M.B. 7 12 
Worsley R.D. 3 10 
London ‘ 60 83 
Lewisham = 4 15 
Southwark 4 12 
Staffordshire 17 32 
Cannock U.D. .... ms a 0 12 
Surrey oe 18 28 
Croydon CB. 6 17 
Warwickshire - ; 51 91 
Birmingham C.B. er = 14 25 
Coventry C.B.... seh ree 33 45 
Worcestershire sd ‘6 ane 17 42 
Droitwich M.B. ... hie nas 4 10 
Evesham M.B. , : 5 24 
Yorkshire East Riding vl mae 37 : 64 
Haltemprice U.D. a 5 28 
Glasgow ao rar not eo 74 140 
Acute Poliomyelitis 
London née bk od es 6 10 
Islington 3 * ; 3 8 
Lancashire... _ aes a 4 5 
Food-poisoning 
Yorkshire East Riding... ses 9 32 
Derwent R.D. a ini ie 0 29 


Graphs of Infectious Diseases 


The graphs below show the uncorrected numbers of cases 
of certain diseases notified weekly in England and Wales. 
Highest and lowest figures reported in each week during 
the years 1950-8 are shown thus ------ , the figures for 
1959 thus ————. Except for the curves showing notifica- 
tions in 1959, the graphs were prepared at the Department 
of Medical Statistics and Epidemiology, London School of 
Hygiene and Tropical Medicine. 
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Eire in 1958 Fourth Quarter 

The birth rate in Eire during the fourth quarter of 1958 
was 19.8 per 1,000 population, being 0.6 below the rate for 
the preceding fourth quarter. The infant mortality rate 
was 32 per 1,000 registered births and the neonatal mortality 
rate was 23 ; these were respectively 1 less and 2 more than 
in the fourth quarter of 1957. The death rate was 11.2 
per 1,000 population and was 1.4 below the rate for the 
preceding fourth quarter. 

Deaths from infectious diseases included 24 from influenza, 
4 from measles, 3 from whooping-cough, and 1 each from 
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typhoid fever, diphtheria, acute poliomyelitis, and acute 
encephalitis. Deaths from tuberculosis numbered 104 from 
the respiratory form and 11 from other forms ; these were 
60 and 12 fewer than in the corresponding quarter of the 
previous year and they were the lowest numbers recorded 
in any quarter. Deaths attributed to malignant neoplasms 
numbered 1,186; of these, 335 were of the digestive system 
and peritoneum, 221 to the stomach, 164 to the respiratory 
system, and 146 to the genito-urinary system. Of the 223 
deaths due to violence 71 were caused by motor-vehicle 
accidents. 








Medical News 








Medicine at Oxford.—On June 5 a luncheon was held at 
Rhodes House, Oxford, to celebrate the opening of four new 
departments at the Radcliffe Infirmary. In fact the four 
departments have all been in occupation for some time. 
They are those of the Regius Professor of Medicine (Sir 
GEORGE PICKERING), the Nuffield Professor of Medicine 
(Professor L. J. Witts), and the Nuffield Professor of 
Surgery (Professor P. R. ALLISON) and the Department of 
Radiology (Dr. F. H. Kemp). The clinical departments are 
provided with research laboratories as well as beds, and in the 
Regius professor’s department two Medical Research Council 
Units are also housed. Generous benefactions from Lorp 
NUFFIELD and the Rockefeller Foundation have contributed 
towards their cost. The luncheon was given by the Vice- 
Chancellor of the University, Mr. T. S. Boase, and the Chair- 
man of the Board of Governors of the United Oxford 
Hospitals, Sir OttveR Franks. Speaking afterwards, Sir 
HaroLtp Himsworth, F.R.S., described the occasion as “an 
identifiable turning-point”’ in the history of medicine and 
biology at Oxford. The clinical branches had lagged behind, 
he said, because of the lack of investigational techniques 
which were safe to use in man ; and this uneven development 
in knowledge was expressed in uneven organizational 
development. But the medical and biological sciences were 
indissoluble. The intellectual disparity between the clinical 
and preclinical sciences was ending, and the medical sciences 
now formed a single intellectual continuum. This was the 
real significance of the occasion. 


Beit Memorial Fellowships.—The trustees of the Beit 
Memorial Fellowships for Medical Research announce in 
their report for 1958-9 that Sir Francis GLYN has been 
elected a trustee and honorary treasurer of the Trust; that 
Dr. Honor B. Fett, F.R.S., has been appointed to the 
advisory board in place of Professor J. H. GAppuM, F.R.S.., 
who retires after 15 years’ service; and that Professor Sir 
Roy CAMERON, F.R.S., has been appointed secretary of the 
Trust in place of Professor A. A. MILEs, who retires from 
the secretaryship after seven years’ service. The following 
elections to junior fellowships (£900 a year) were made: 
W. D. STEIN at the department of colloid science, University 
of Cambridge; G. BuRNSTOCK at the department of 
pharmacology, University of Oxford; G. L. ASHERSON at 
the Rheumatism Research Unit (Medical Research Council). 
Canadian Red Cross Memorial Hospital, Taplow; E. R. 
HuEHNS at the department of biochemistry, University 
College, London; C. T. G. FLear at the department of 
experimental medicine, University of Cambridge. 


New Rockefeller Fellowship.—The Rockefeller Institute 
has received a bequest of about $1m, from the estate of the 
late Sopnie D. Fricke, with which it intends to create four 
scientific research fellowships, one of which will be awarded 
to a worker in the United Kingdom. He will be appointed 
by the Royal Society of London and will be known as the 
Sophie Fricke Royal Society Research Fellow in the 
Rockefeller Institute. The stipend will be $10,000 a year, 


with an additional $1,000 for travel in America. The name 
of the United Kingdom Fellow will probably be announced 
in the next few weeks. 


Association of Police Surgeons of Great Britain.—The 
Association held its eighth annual general meeting at 
Llandudno from June 4 to 6. In addition to the annual 
general meeting and the annual dinner, the proceedings 
included papers on “Some Differences in English and 
Scottish Law” by Dr. W. FyFre Dorwarp (Dundee) and Mr. 
C. H. H. Butcuer, and a discussion on the work of police 
surgeons by Dr. C. H. JoHNSON (London). Dr. A. J. 
LAIDLAW (Worcester) reported on a pilot survey of clinical 
forensic medicine. A comprehensive paper on “ Wounds,” 
illustrated by a remarkable series of coloured slides, was 
given by Dr. J. H. Imrie (Glasgow). 


Royal College of Surgeons, Ireland.—At a meeting of the 
College held on June 1, the following were elected: President, 
Mr. T. G. WILSON; Vice-President, Mr. S. F. HEATLEY: 
Council members: R. ATKINSON STONEY, J. F. Devane, 
A. A. McConnett, T. O. GraHaM, W. Doouin, F. Git, 
A. B. Cery, I. Fraser, M. P. Burke, E. N. McDernorr, 
J. H. Coorican, T. A. Boucnter-Hayes, N. A. KINNEAR, 
D. J. Riordan, J. P. LANIGAN, F. A. DuFF, D. MONTGOMERY, 
J. McAULIFFE CurRTIN, and E. O'MALLEY. 


Royal College of Physicians, Ireland—At a meeting of 
the College held on Friday, June 5, the following members 
were admitted to the Fellowship of the College: J. B. Lyons, 
D. E. MELtLon, O. C. Warp, M. K. O’Drisco.t, E. E. 
Doyte, M. J. M. SoLomons, J. HINGSTON (in absentia), and 
the following were admitted to the licence and Membership 
of the College: M. T. N. CALLAGHAN, J. Hunter, D. N. 
GOLDING, E. TeMPaANy, I. J. DALRYMPLE, E. E. CLARKE. 


Lady Tata Memorial Trust.—The following have been 
awarded grants for research expenses or scholarships for 
research on leukaemia and allied diseases in the academic 
year beginning October 1, 1959: Grants.—Dr. M. Bessis 
(France), Dr. B. M. BraGANca (India), Professor G. KLEIN 
(Sweden), Dr. J. Ponren (Sweden), Dr. M. SIMONSEN 
(Denmark), Dr. A. E. Stuart (Scotland). Scholarships.— 
Dr. J. HastruP (Denmark), Dr. E. KeELeEMEN (Hungary), 
Dr. P. A. Pivar (India). 


London University.—Mr. J. F. Smiru has been appointed 
to the readership in morbid anatomy tenable at University 
College Hospital Medical School, and Mr. R. E. M. 
THOMPSON to the readership in bacteriology tenable at the 
Middlesex Hospital Medical School. Mr. A. J. H. RAINs, 
senior lecturer in the university of Birmingham, has been 
appointed to the university chair of surgery tenable at 
Charing Cross Hospital Medical School, and Dr. G. R. F. 
HILSON, senior lecturer at St. George’s Hospital Medical 
School, to the university readership in bacteriology tenable 
at that School. 


Dublin University.—Professor W. J. E. Jessop, professor 
of social medicine at the university, has been appointed dean 
of the faculty of physic. Mr. G. W. PENNINGTON, at present 
of this department of pharmacology at Liverpool, has been 
appointed lecturer in pharmacology. 


Leeds University.—Professor A. DuRWaRD, professor of 
anatomy at the university, has been appointed pro-vice- 
chancellor for the sessions 1959-61. On May 14 Her Royal 
HIGHNESS THE PRINCESS Royat conferred the honorary 
degree of Doctor of Science on Sir RUDOLPH PETERS, F.R.S. 


Sheffield University—On May 12 an honorary doctorate 
of science was conferred on Sir HaNs Kress, F.RS., 
Whitley professor of biochemistry at Oxford, and an 
honorary doctorate of laws on Professor ROBERT PLATT, 
president of the Royal College of Physicians. 


University of Adelaide—Dr. D. Row ry, head of the 
department of bacterial physiology in the Wright-Fleming 
Institute of Microbiology, St. Mary’s Hospital, London, has 
been appointed to the chair of microbiology in the University 
of Adelaide, South Australia. The chair of paediatrics there 
is to be filled by Dr. G. M. MAXWELL, assistant professor 
of paediatrics at the University of Wisconsin. 
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Oliver Bird Prize——The Oliver Bird Prize for 1958 has 
been awarded to Professor M. C. SHELESNYAK of the 
Weizmann Institute of Science, Israel. 


Professor Jean Delay, professor of mental diseases at the 
Faculty of Medicine, University of Paris, has been elected 
to the Académie Frangaise. Three other doctors are already 
members of the Academy: GerorGe DUHAMEL, HENRI 
Monpor, and PASTEUR VALLERY-RADOT. 


Dr. G. E. W. Wolstenholme, director of the Ciba 
Foundation, has been awarded the Cross of the Chevalier 
de la Légion d'Honneur. 

W.H.O.—Dr. Cicety WILLIAMS and Dr. REGINALD 
LiGHTWoOD have left for Yugoslavia to assist the World 


Health Organization evaluate Unicef/W.H.O. aid to 
maternal and child health services there. 

Change of Name.—The Academy of Physicians and 
Surgeons, Singapore, will be known in future as the 


Academy of Medicine. 


Sir Bentley Purchase, the coroner of St. Pancras, has been 
appointed borough coroner for Ipswich. He will resign his 
post as coroner for the county of London on September 30. 


COMING EVENTS 


“Theory and Practice of Social Psychiatry.”—Course for 
foreign psychiatrists, June 22-27, Marlborough Day Hospital, 
38, Marlborough Place, St. John’s Wood, London, N.W.8. 


West London Medico-Chirurgical Society. — Annual 
banquet at Apothecaries’ Hall, June 25, 7.30 p.m. 
Presentation of Triennial Gold Medal to Dr. A. F. RoGErs, 
physiologist to Trans-Antarctic Expedition. 


Imperial Cancer Research Fund Concerts.—June 27 and 
28, 8.30 p.m., Lygon Arms, Broadway, Worcestershire : 
Denis Matthews. 


7 


“Recent Advances in Clinical Medicine.”—Postgraduate 
course in Glasgow from September 14 to 25. See 
advertisement p. III of cover of Journal, June 13, 1959. 


Simpson Smith Memorial Lecture for 1959.—Mr. DENIS 
BROWNE: “ Orthopaedics of the Foetus,” The Hospital for 
Sick Children, Great Ormond Street, London, W.C.1, July 
10,5 p.m. Tickets from the Dean, Institute of Child Health 
at the Hospital for Sick Children. 


Humphry Davy Rolleston Lectures.—Dr. J. F. Brock, 
June 23 and 25 at the Royal College of Physicians. See 
this week’s Journal, advertisement p. 60. 


The Haemophilia Society—General meeting (as a Brains 
Trust), June 27 at 3.30 p.m., Lecture Theatre, The Hospital 
for Sick Children, Great Ormond Street, London, W.C.1. 


NEW ISSUES 


SPECIALIST JOURNALS AND ABSTRACTS 
The Journals listed below are obtainable from the Publishing 
Manager, B.M.A. House, Tavistock Square, London, W.C.1. 


British Journal of Venereal Diseases.—Issued four times a year 
(£3 annually). The new issue (Vol. 35, No. 1) includes: 
ORIGIN OF Syputtts. L. W. Harrison. 
LEISHMAN-DONOVAN BODIES AND DONOVANIASIS. H. 
Bishop. 
T.P.I. Test in Expectant MOTHERS. 
ELIMINATION OF CONGENITAL SYPHILIS. 
Possiste SIGNIFICANCE OF PPLO IN 
Klieneberger-Nobel. 
Non-conococcat Ureturitts Contacts. J. A. Burgess. 
PPLO oF HuMAN GENITAL OriGiN: SEROLOGICAL CLASSIFICATION OF STRAINS 
AND ANTIBODY DISTRIBUTION IN MaN. D. H. Card. 
Rmmeew OF VAGINAL TRICHOMONIASIS WITH GyYNO-STEROSAN. R. R. 
filicox 
DIAGNOSIS OF TRICHOMONAD INFESTATION BY EXAMINATION OF STAINED FILMS. 
L. W. Harrison. 
V.D.R.L., EaGLe, Price, AND KoLMerR Tests—A Comparison Ustno 1,029 
— AFRICAN Bantu Sera. S. B. Griffiths, G. C. Buckle, and J. W. 
ill 
REAGIN TiTRES IN CHRONIC BioLoGic Fatse Postrrve Reactors. J. Eng. 
CoMPaRISON BETWEEN THE REACTIVITY OF CARDIOLIPIN ANTIGEN AND 
CarpocHoL. H. Schmidt. 
StmREPTOMYcIN SODIUM AZIDE AND MERTHIOLATE AS BACTERIOSTATIC AGENTS 
FOR USE WITH THE TREPONEMA PALLIDUM IMMOBILIZATION Test. G. R 
Cannefax. 


Bailey and W. J. 


J. Eng. 
S. M. Laird. 
HumMaN GENITAL INFECTION. E. 


British Journal of Preventive and Social Medicine.—Issued 
quarterly (£3 annually). The new issue (Vol. 13, No. 1) 
includes: 

SMOKING HaBits OF ScHooL CHILDREN. A Study Group of the Public 
Heaith Department. London School of Hygiene and Tropical Medicine. 

SMOKING HaBITS AMONG SCHOOL CHILDREN IN Norway. E. Nilsen. 

AIR POLLUTION AND CauSES OF Deatu. C. Daly. 

SICKNESS, CHANGE OF RESIDENCE, AND DeatH—II. D. J. Thompson and A. 
Ciocco 


FORECAST AND FOLLOw-uP. A. Querido. 


SOCIETIES AND LECTURES 
A fee is charged or a ticket is required for attending lectures marked @. 
Application should be made first to the institution concerned. 


Monday, June 22 
POSTGRADUATE MEDICAL SCHOOL OF LONDON.—4 p.m., Dr. 
Cervical Spine, Spondylosis, and Myelopathy. 


E. E. Payne: 


Tuesday, June 23 

INSTITUTE OF DERMATOLOGY.—At British Institute of Radiology, 5 p.m., 
Mr. I. F. K. Muir: Reconstructive Surgery and Malignant Disease. 

RoyaL COLLEGE OF PHYSICIANS OF LONDON.—S p.m., Humphry Davy 
Rolleston Lecture by Dr. J. F. Brock: Nutrition and the Clinician— 
(a) General Principles and Recent Advances. 

SocieETY FOR ENDOCRINOLOGY.—At Royal Society, 5.30 p.m., 
Best (Toronto): Canadian Trail of Medical Research. 
West Enp HOsPITAL FOR NEUROLOGY AND NEUROSURGERY.—5.30 p.m., Dr. 

N. G. Hulbert: Neurology 


Wednesday, June 24 


Professor C. H 


Hall, Magdalene College, 


CAMBRIDGE Mepicat Sociery.—At Benson 
8.30 p.m., Dr. G. C. Shepherd: Doctors at Speed (illustrated). 
INSTITUTE OF DeRMATOLOGY.—5.30 p.m., Dr. R. W. Riddell: Mode of 


Spread of Fungous Diseases. 
INSTITUTE OF DISEASES OF THE CHeEST.—S p.m., Mr. 
Hiatus Hernia. 


Thursday, June 25 

INSTITUTE OF DERMATOLOGY.—5.30 p.m., Dr. I. Macalpine: Application of 
Psychiatry to Dermatology—Practical Aspects. 

LiverPooL UNIVERSITY: FacuLty OF Mepicine.—At Large Lecture Theatre, 
New Medical School, 5.30 p.m., Dr. C. Everett Koop (Philadelphia): 
Abdominal Tumours in Infancy and Childhood. 

Lonpon JewitsH Hosprtat Mepicat Society.—At 
London, 8.15 p.m., annual general meeting. 

POSTGRADUATE MEDICAL SCHOOL OF LONDON.—4 p.m., Dr. R. Bodley Scott: 
Myelomatosis. : 

ROYAL ANTHROPOLOGICAL INSTITUTE.—5.30 p.m., annual general mecting. 
Presidential address by Dr. J. A. Fraser Roberts. 

Roya COLLEGE OF PHYSICIANS OF LOoNDON.—5S p.m., Humphry Davy 
Rolleston Lecture by Dr. J. F. Brock: Nutrition and the Clinician— 
(b) Clinical Applications. ‘ 

WEsT OF ENGLAND CuHiLp HeattH Group.—At Manor Hall, Clifton, Bristol, 
6 p.m., Dr. Marjone Tait: Care of Young Ladies. 

West LONDON Mepico-CuirurGicaL Society.—At Hall, 
7.30 for 8 p.m., annual banquet 

Friday, June 26 

@INsTITUTE OF DERMATOLOGY.—S.30 p.m., clinical demonstration by Dr. B. 

ussell. : 

ut... TE OF DISEASES OF THE CHesT.—S p.m., Dr. J. R. Bignall and 


Professor D. W. Smithers: clinical demonstration. 
LIVERPOOL UNIVERSITY: FACULTY OF MepIcINeE.—At Large Lecture Theatre, 
New Medical School, 5.15 p.m., William Mitchell Banks Memorial Lecture 
by Professor Walter MacKenzie (Alberta): Some Observations on Diseases 


of the Pancreas ; a: 
POSTGRADUATE MEDICAL ScHOooL OF LONDON.—10 a.m., Dr. Eric Samuel: 


Radiology of the Acute Abdomen. 
Saturday, June 27 . 
NorTH OF ENGLAND OTOLARYNGOLOGICAL SocieTy.—At Leeds, 2 p.m., 36th 
ordinary meeting. 


Donald Barlow: 


Medical Society of 


Apothecaries’ 








BIRTHS, MARRIAGES, AND DEATHS 


BIRTHS 
i ital 

Moss.—On June 1, 1959, at the Royal Hampshire County Hospital, 
Winchester, to Colette (formerly Besouch), MS. — D.A., wife of 
Norman Moss, L.R.C.P.&S.1, & L.M., twin daughters. 

Mulcahy. On May 17, 1959, to Aileen, wife of Dr Ristedrd Mulcahy, 
M.R.C.P., of Dublin, a son—Hugh. : 

Thorne.—On May 26, 1959, to Pamela (formerly Houchin), M.R.CS., 
L.R.C.P., D.C.H., wife of Dr. Napier Thorne, M.R.C.P., of 121, 
Harley Street, London, W., twins, a brother and sister for Susan and 
Jane—Robert Napier and Katherine Sarah, — : - 

Tyler.—On May 21, 1959, at the Royal Buckinghamshire Hospital, Ayles- 
‘bury. to Jean (formerly Capey), M.B., Ch.B., wife of John Tyler, 
B.V.Sc., M.R.C.V.S., a daughter—Wendy Jane, 


DEATHS 

Berry.—On May 12, 1959, William Arthur Berry, M.D., D.P.H., of P.O. 
Box 492, Bulawayo, Southern Rhodesia. : 

Conte-Meadoza.—On May 21, 1959, in London, Horacio Conte-Mendoza, 
F.A.C.S.. M.R.C.S., L.R.C.P., M.R.C.O.G., of Panama City, Republic 
f Panama, aged 48. 

Harris. “On May 22, 1959, at King’s College Hospital, London, S.E., 
Arthur Harris, M.D., D.P.M., of The White House, Lawrie Park 
Gardens, London, S.E. 

Prest. ‘On May 20. 1959, at Dumfries, Edward Ernest Prest, M.D., of 

Springvale, Moffat, Dumfriesshire, formerly of Glenafton, New Cumnock, 
Ayrshire, 

Walker.—On May 20, 1959, at Lane End, Dormansland, Surrey, Henry 
James Davey Walker, M.R.C.S., L.R.C.P., aged 82. 





1600 June 20, 1959 


Any Questions ? 





We publish below a selection of those questions and 
answers which seem of general interest. It is regretted 
that it is not possible to supply answers to all questions 
submitted 


Obstetric Maneuvres and Foetal Distress 


Q.—When foetal distress occurs after external cephalic 
version it is usual to restore the breech presentation. Are 
further maneuvres advisable once foetal distress has 
occurred ? 

A.—If foetal distress follows external cephalic version 
restoration to the original position is indicated. Return 
thereafter of the foetal heart sounds to normal suggests that 
the distress was due to tension on the cord. Persistence of 
the foetal distress after reversion is usually a sign of some 
placental separation, but it may rarely be due to knotting of 
the cord by the original version. In such circumstances 
urgent delivery is advisable in the interests of the foetus 
If, after external cephalic version has been performed 
without untoward effect, a later attempt to engage the head 
in the pelvic brim disturbs the foetal heart sounds, a 
posterior placenta praevia is to be suspected. 


Steroids in Congenital Ichthyosis 


Q.—A patient's congenital ichthyosis was markedly 
improved by a course of prednisolone treatment for status 
asthmaticus. May the course be repeated for treating the 
ichthyosis ? 


A.—It would be quite unjustifiable to treat a congenital 
structural abnormality like ichthyosis, which is inevitably 
persistent, with steroids. There is no doubt that the state 
is temporarily modified by factors which influence epidermal 
metabolism, such as climate, systemic illness, and steroid 
hormones, but that is only of academic interest. 


Sjégren Hand-tests 


Q.—What are the Sjégren hand-tests for assessing the 
visual acuity in young children ? 

A.—The Sjégren hand-test consists of a series of 
conventionalized hands drawn so that the fingers and the 
intervening spaces represent the usual Snellen angle of one 
minute of arc at 6 metres. In simple language the thickness 
of each finger on a given chart is identical with the thickness 
of the strokes of the letters in a normal Snellen chart of 
corresponding acuity. Each card can be presented to the 
child with the fingers pointing in any of the four cardinal 
directions, and their virtue lies in the fact that the child 
needs no preliminary explanation of shape and form, as is 
required for the “E”™ test, since he holds his own hand to 
correspond with the picture presented to him. 


Intermittent Hydrarthrosis 


Q.—Is there effective treatment for intermittent 


hydrarthrosis ? 

A.—Recurrent intermittent synovitis is not uncommon in 
the early stages of rheumatoid arthritis and other forms of 
inflammatory polyarthritis. Such cases are distinct from 
true intermittent hydrarthrosis, a rare condition in which 
severe acute synovitis, often with fever and leucocytosis, 
recurs in one or two joints, usually the knees, with a regular 
periodicity of between 7 and 14 days, often for many years. 
Because these cases are rare experience in their treatment 
is limited, but there seems to be general agreement that no 
treatment is really effective. Synovectomy has been 
advocated but often results in a stiff, painful joint. The 
attack may be modified to some extent by intra-articular 
injection of hydrocortisone, 50 mg., but repeated injections 
are inadvisable because of the risk of infection, so that this 
method is rarely satisfactory. An alternative method of 
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obtaining some symptomatic relief is to give phenylbutazone 
in short courses of high dosage to cover each attack, as in 
the treatment of acute attacks of gout—that is to say, an 
initial dose of 800 mg. followed by a second dose of 
400 mg. 12 hours later, and then two further doses of 
200 mg. at 24-hour intervals. It must be remembered that 
toxic reactions to phenlybutazone are not uncommon, and 
this risk must be set against the possible advantages of this 
treatment. 


Inheritance of Retinoblastoma 


Q.—-A mother had an eye enucleated because of a 
retinoblastoma, and her only child of 15 months also had 
an eye removed for the same reason. What is the risk of 
further children being similarly affected ? 


A.—Retinoblastoma is, in some cases at least, due to an 
incompletely dominant mutant gene, and this is very likely 
the case here, since a child also had a tumour of the eyes.'? 
There is therefore a considerable risk that further children 
will also develop malignant tumours in the eye. The risk 
will be rather less than the theoretical 1 in 2 risk that would 
be given by a fully dominant gene, since not all those who 
have the gene develop the tumour. 
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Needle-like Ocular Pain 


Q.—What is the significance of momentary shooting pains 
in the eye, occurring at long intervals, and described as 
needle-like ? 


A.—Momentary shooting pains in the eye are often felt 
by sensitive people in the absence of any demonstrable eye 
disease. They are not characteristic of any particular 
abnormality of the eyes or of their adnexa. Occasionally a 
brief pricking sensation is noticed at the onset of choroido- 
retinitis, but otherwise the exact origin of a shooting pain 
often remains obscure. In some instances shooting pain in 
an eye is only one item in a large catalogue of symptoms 
detailed by sufferers from anxiety neurosis. 


Sperms Before Ejaculation 


Q.—What is the sperm content of the secretion present in 
the erect penis prior to full ejaculation of semen? 


A.—The secretion present in the erect penis prior to full 
ejaculation usually contains small numbers of sperms. 
There is no doubt that on occasion conception has occurred 
through the agency of these sperms, even when ejaculation 
within the vagina has not taken place. 


Collected Articles from the “ British Medical Journal ” 


The following books are available through booksellers or 
from the Publishing Manager, B.M.A. House. Prices, which 
include postage, are now the same for both inland and overseas. 

Emergencies in General Practice (26s. 9d.). 

Refresher Course for General Practitioners, Volumes 2 and 3 
(26s. 9d. each). 

Clinical Pathology in General Practice (22s. 3d.). 

Any Questions ?, Volumes 2 and 3 (8s. 3d. each). 
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